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THE  OKONITE  COMPANY 


Founded  1878 


BOSTON 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES: 


NEW  YORK  CHICAGO  PinSBURGH  ST.  LOUIS 
BIRMINGHAM  SAN  FRANCISCO  LOS  ANGELES  SEAHLE 


Novelty  Electric  Co.,  Philadelphia,  Pa. 

Canadian  Representatives: 
Engineering  Materials,  Limited,  Montreal 


F.  D.  Lawrence  Electric  Co.,  Cincinnati,  O. 
Cuban  Representatives: 

Victor  G.  Mendoza  Co.,  Havana 


No  Part  of  Electric  Plant  is  Unimportant 


Convenience 

Appearance 

Economy 

Simplicity 


Oltonite  Products 
OKONITE 
INSULATED 
WIRES  AND 
CABLES 
VARNISHED 
CAMBRIC 
CABLES 
OKONITE 
INSU  LATING 
TAPE 

MANSON  and 
DUNDEE 
FRICTION  TAPE 
OKONITE 
CEMENT 
OKOCORD 
OKOLOOM 

Ohtmite-CalUnder 

Products 

IMPREGNATED 
PAPER  CABLES 
SUPER-TENSION 
CABLES 
SPLICING 
MATERIALS 


The  OKONITE  Company  has  for  many  years  specialized  in  the 
manufacture  of  service  cable  and  has  carried  on  an  extensive 
study  of  its  use  in  the  field.  This  experience  has  shown  the  very 
important  part  which  this  relatively  small  item  of  plant  plays  in  the 
continuity  of  service  to  customers. 

It  has  been  well  demonstrated  that  although  service  wires  carry  low 
voltages,  a  tough,  lasting  insulation  is  nevertheless  needed  to  stand 
up  under  the  wear  and  tear  of  service.  These  requirements  are  fully 
met  in  the  combination  of  OKONITE  insulation  and  the  strong,  lasting 
covering  expertly  made  of  selected  materials. 

The  OKONITE  Company’s  duplex  and  triplex  Twisted  Service  Cables 
(for  two  and  three  wire  service  respectively)  have  been  used  exten¬ 
sively  for  many  years.  They  afford  a  construction  that  will  stand  up 
under  all  conditions  and  amply  justify  the  selection  of  a  quality 
product  for  this  work. 

We  will  gladly  furnish  information  regarding  the  use  of  Okonite 
Twisted  Service  Cable  and  methods  of  installation.  Samples  wUI  be 
sent  upon  request.  Write  for  our  booklet '^Twisted  Service  Cable.'' 
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A.I.E.E.  holds  Toronto  convention 
0.7  lb.  per  kw.-hr.  with  mercury  unit 
Hardware  men  oppose  utility  sales 
Jadwin  to  Head  Power  Commission 


-MERCURY-VAPOR  unit  at 
Hartford  passes  ex]x*riniental 
stajjes.  Utilized  in  regular  o])er- 
ation,  this  equiiMiient  has  pro¬ 
duced  40.000.000  kw.-hr.  on 
basis  of  0.7  11).  of  coal  or  10,000 
H.t.u.  per  kilowatt-hour. 

-MERCHANDISING  hy  util¬ 
ities  arouses  ire  of  National 
Retail  Hardware  .Association. 
St.  Louis  convention  directs  peti¬ 
tioning  of  state  coniinissions  to 
halt  alleged  unfair  practices  in 
cut  rates  on  appliance  sales. 

— BAGNELL  210,000-hp.  devel- 
o))inent  on  the  Osage  River, 
threatened  hy  Camden  County 
(Missouri)  official  action,  is  re¬ 
lieved  of  injunction  threat.  Ap¬ 
peal  planned  by  local  interests. 
Governor  calls  for  state  hydro 
law. 


— AL.ASK.A  looms  large  in  hydro¬ 
electric  development  as  i)aper  in¬ 
terests  ai)ply  to  Power  Commis¬ 
sion  for  eight  plant  privileges 
totaling  227,000  hp.  One  project 
would  involve  8.500-ft.  tunnel 
from  lake  to  ])ower  hou.se. 

— INTERSTATE  transmission  of 
energy  again  to  the  fore. 
N.E.L.A.  claims  11.8  per  cent, 
while  Federal  Trade  Commis¬ 
sion  holds  out  for  something 
nearer  16  per  cent. 


— CHANGEO\T.R  from  30-  to 
t^)0-cycle  o])eration  in  Consumers 
Power  Com])any’s  western  divi¬ 
sion,  Michigan,  began  last  month. 
A  $f).000.000  job.  it  will  recjuire 
four  \  ears  to  com])lete. 

—RATIONALIZATION  of  in¬ 
sulation  values  dominates  Toron¬ 
to  convention  of  American 
Institute  of  Electrical  Engineers. 
Lightning  arresters  no  longer  to 
assume  the  major  burden  f)f  ix  r- 
formance,  it  seems. 


NEWS 


OF  THE  WEEK 


Hoover  to  Name  Jadwin  to  Head 
Power  Commission 


SELECriOX  of  Lieutenant-General 
Edpar  Jadwin,  former  chief  of  en- 
f^ineei^  of  tlie  United  States  Army,  for 
chairman  of  the  reorjjanized  Federal 
Power  Commission  was  announced  by 
President  Hoover  on  Tuesday  of  this 
week.  Since  the  enactment  of  the 
water-power  act  in  1920  General  Jadwin 
has  been  in  close  touch  with  the  engi¬ 
neerings  phases  of  the  work  of  the  com¬ 
mission.  As  assistant  chief  of  engineers 
he  was  in  immediate  charge  of  the 
engineering  reports  made  on  projects  on 
navigable  streams  outside  the  forest  re¬ 
serves. 

As  chief  of  engineers  General  Jadwin 
was  the  author  of  the  j)lan  for  the  con¬ 
trol  of  floods  on  the  Mississippi  River. 
While  some  phases  of  the  plan  have 
been  criticisod,  there  is  very  general 
agreement  that  the  development  of  so 
complete  a  plan  in  the  short  time  al¬ 
lowed  for  that  purpose  was  a  very  real 
engineering  accomplishment.  While 
chief  of  engineers  General  Jadwin  also 
was  chairman  of  the  National  Capital 
Park  and  Planning  Commission  and  the 
author  of  the  minority  report  from  that 
body  urging  the  development  of  the 
water-power  resources  of  the  Potomac 
in  the  Washington  area.  Congress  has 
I)a'>e(l  the  Cramton  bill,  designed  to 
establish  a  public  park  on  the  site  of  the 
Great  Falls  of  the  Potomac,  but,  as  re¬ 
ported  last  week,  the  Senate  defeated  an 
appropriation  of  $1,000,000  to  begin 
work. 

It  is  anticipated  that  some  objection 
will  be  raised  to  General  Jadwin  when 
his  name  comes  before  the  Senate  for 
confirmation.  His  recommendations  in 
connection  with  Cumberland  Falls  and 
several  other  projects  wen  not  popular 
with  those  members  of  the  Senate  who 
are  active  critics  of  the  power-producing 


companies.  His  nomination  will  not  he 
sent  to  the  Senate  until  the  President 
shall  have  decided  upon  the  other  com¬ 
missioners  he  will  nominate.  All  of  the 
nominations  will  be  sent  to  the  Senate 
after  the  convening  of  the  special 
session  to  follow'  the  regular  one. 


Niagara-Hudson  Merger 
of  Mohawk  Is  Postponed 

V  THE  withdrawal  on  July  1  of 
the  application  of  the  Niagara- 
Hudson  Power  Corporation  to  the  New' 
^'ork  Public  Service  Commission  for 
I)ermission  to  hold  the  stock  of  the 
operating  subsidiaries  of  the  Mohawk- 
Hudson  Power  Corporation  the  con¬ 
templated  consolidation  of  the  Niagara- 
Hudson  and  the  Mohawk-Hudson  under 
the  former  title  is  postponed. 

Randall  J.  Le  Boeuf,  Jr.,  chief  coun¬ 
sel  of  the  Niagara-Hudson,  explained 
that  by  the  withdrawal  of  the  applica¬ 
tion  it  was  hoped  to  expedite  the  ulti¬ 
mate  plan  of  unification.  Rulings  of 
the  Treasury  Department  at  Washing¬ 
ton  indicating  a  substantial  claim  for 
taxes  caused  the  withdrawal,  he  said, 
adding:  ‘Tt  has  been  deemed  wiser  to 
attempt  to  secure  a  sufficient  portion  of 
the  preferred  stock  of  the  Mohawk- 
Hudson  so  that,  in  addition  to  the  large 
hohlings  of  common  stock,  Niagara- 
HiuNon  will  own  not  less  than  95  per 
cent  of  all  Mohawk-Hudson  stock.” 

The  operating  companies  concerned 
are  the  Cortland  County  Traction  Com¬ 
pany,  Eastern  New  York  Utilities  Cor¬ 
poration,  New'  York  Pow'er  &  Light 
Ct)rporation.  Utica  Gas  &  Electric  Com¬ 
pany  and  Syracuse  Lighting  Company. 


T  T  T 

ARGENTINA  SENDS  MEDAL  TO  EDISON 


A  (johi  medal  from  the  eleefrical  engineers  and  scientists  of  Argentina 
was  presented  to  Thomas  A.  Edison  recetitly  a/  his  Nezv  Jersey  labo¬ 
ratory  in  commemoration  of  the  fiftieth  anniversary  of  his  incandescent 
lamp  by  William  A.  Reece  of  Buenos  Aires,  president  of  General 
Electric,  S.A..  of  Argentina.  C.  C.  Chesney  (right),  a  past-president 
of  the  A.f.E.E.,  presided  at  the  presentaAon 
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CLAUDE  TUBE  ON  THE  WAY  TO  ITS  FATE 


Attempt  to  Enjoin  Big 
Missouri  Dam  Foils 

NJ  UNCTION 


soufjht  agfainst  the 
A  Union  Electric  Light  &  Power  Coin- 
I)any  of  St.  Louis  to  prevent  it  from 
continuing  with  the  construction  of  its 
great  hydro-electric  dam  and  power 
planl  on  the  Osage  River  near  Bagnell, 
Mo.,  was  refused  in  the  United  States 
court  at  Kansas  City  on  June  19. 

The  court  found  that  both  the  Osage 
and  the  Niangua  River  are  navigable 
and  that  the  dam,  instead  of  impairing 
navigation,  would  improve  it.  It  also 
held  that  the  water-power  act  is  ap¬ 
plicable  since  the  dam  is  on  a  navigable 
stream  and  that  the  property  needed  for 
the  improvement  could  be  taken  under 
the  right  of  eminent  domain.  Camden 
County  officials  plan  to  appeal  to  the 
United  States  Supreme  Court. 

Governor  Henry  C.  Caulfield  of  Mis¬ 
souri  has  announced  that  he  will  ask 
the  1931  General  Assembly  of  that  state 
to  enact  legislation  to  establish  state 
control  over  such  of  Missouri’s  water¬ 
power  resources  as  have  not  already 
passed  to  private  interests  under  federal 
water-power  permits. 


Last  z\.rck's  nczi's  < page  1316)  told  of  the  loss  of  the  great  pozver  tube — 
5,900  ft.  long  and  6  f*.  in  diameter — designed  by  Georges  Claude, 
L'reneh  inz'entor  and  seientist,  as  it  zcas  being  installed  in  Matanzas 
Bay,  Cuba.  Undaunted  by  this,  the  second  failure,  the  inz’entor  says 
another  tube  zeill  be  ready  in  August. 


Boulder  Clause  Passes 
Hurley  Answers  Critics 

OLLOWTNG  nine  vears  of  ( 
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Large  Hydro  Projects 
in  Alaska  Ask  Licenses 

INITIATION  of  a  great  industry  in 
Alaska  is  seen  in  the  applications  to 
the  Federal  Power  Commission  for 
licenses  covering  large  developments  of 
power  in  connection  with  the  establish¬ 
ment  of  a  pulp  and  paper  mill.  The 
ai)plicants  are  George  T.  Cameron  of 
San  Francisco  (  with  whom  is  associated 
Harry  Chandler  of  the  Los  Angeles 
Times)  and  the  Zellerhach  Corporation. 
I^ach  of  these  applicants  is  planning  to 
develop  power  sufficient  to  operate  plants 
with  a  daily  output  of  500  tons.  In 
each  instance,  however,  the  immediate 
installation  will  be  for  250  tons  daily. 

'I'he  Cameron  development  consists  of 
a  tunnel  8,500  feet  long,  extending  from 
Long  Lake  to  a  power  house  on  the 
'bore  of  Speel  Inlet,  and  a  tunnel  6,300 
feet  long  from  Crater  Lake  to  the  same 
power  house.  A  third  tunnel  will  con¬ 
nect  another  power  house  with  Dorothy 
Lake.  The  estimated  capacity  at  the 


Speel  Inlet  power  house  is  35,935  hp. 
At  the  other  power  house  the  capacity 
will  he  24,335  hp.  It  is  proposed  to 
install  e(]uipment  sufficient  to  generate 
87, 0(K)  hp. 

The  power  house  for  the  Zellerhach 
plant  will  he  developed  at  the  outlet  of 
six  lakes  known  as  Mirror,  Ella,  Man- 
zanita.  Swan,  Grace  and  Orchard. 
There  are  to  be  five  power  houses  with 
a  total  installation  of  80,0(M)  hp.  The 
primary  power  to  be  made  available  is 
47,000  hp. 


Abandon  Municipal 
Ownership  by  25  to  1 

By  an  overwhelming  majority — 492 
votes  against  20 — citizens  of  Mar- 
linton,  West  Va.,  have  voted  to  approve 
the  sale  by  the  City  Council  of  the 
municipally  owned  electric  light  plant 
to  the  West  Virginia  Public  Service 
Company,  a  subsidiary  of  the  Monon- 


T  ▼  T 

NEW  ENGLAND’S  FLOATING  POWER  PLANT 


The  "Jacona,”  a  7,668-tofi  ship  purchased  for  $25,000  from  the  United 
States  government ,  is  in  drydock  a/  Nezvport  Ne^vs,  Va.,  being  con¬ 
vened  into  a  floating  poveer  plant  for  use  in  the  coastal  districts  of 
companies  in  the  Neze  England  Public  Serz'ice  group.  It  zvill  have  a 
generating  capacity  of  20,000  kzv.  in  tzvo  G.E.  units 


gahela-West  Penn  Public  Service  Com¬ 
pany.  The  price  agreed  upon  for  the 
plant  is  $65,000. 


A.  E.  R.  A.  Holds  Annual 
Meeting  at  San  Francisco 

NE.\RLY  1,500  delegates  were  in 
attendance  at  the  forty-ninth  an¬ 
nual  convention  of  the  .-Kmerican  Elec¬ 
tric  Railway  Association,  held  in  San 
Francisco  June  23  to  26,  and  partici¬ 
pated  in  meetings  of  the  American  and 
affiliated  associations.  Confidence  in  the 
future  of  electric  railways  was  ex¬ 
pressed  by  Paul  Shoup  in  his  presi¬ 
dential  address.  Presentation  of  the 
Coffin  award  for  1930  was  made  to  the 
^'oungstown  (Ohio)  Municipal  Rail¬ 
way. 

'Phe  principal  speaker  at  Monday's 
banquet  was  A.  W.  Robertson,  chair¬ 
man  of  the  board.  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company.  Among 
ether  important  addresses  was  one  by 
John  E.  Curtiss,  fhairman  Nebraska 
State  Railway  Commission,  on  the  sub¬ 
ject  of  the  public  responsibility  in 
regulating  competitive  industry.  J.  11. 
Hanna,  president  Capital  Traction  Com- 
])any,  Washington,  D.  C.,  was  elected 
president  of  the  association  for  the 
coming  term. 


Coal  Surcharge  Discussed 
in  Boston  and  New  York 

Except  for  final  arguments,  which 
will  be  made  on  a  date  to  be  set 
later,  the  inquiry  into  the  rates  of  the 
Edison  Electric  Illuminating  Company 
of  Boston  before  the  State  Department 
of  Public  Utilities  was  completed  on 
June  25,  The  inquiry,  based  on  peti¬ 
tions  by  the  city  of  Boston  and  a  group 
of  outside  consumers,  has  been  in  prog¬ 
ress  at  the  .State  House  intermittently 
over  a  period  of  months.  Allocation  of 
costs,  especially  with  relation  to  coal, 
figured  prominently  in  the  inquiry. 
Lynn  S.  Goodman,  assistant  superin¬ 
tendent  of  the  statistical  department  of 
the  Edison  company,  testified  that  rev¬ 
enue  from  the  coal  charge  by  the  com- 
l)any  in  1929  amounted  to  $480,588. 
.Mr.  Goodman  said  that  the  number  of 
customers  paying  a  coal-rate  charge  has 
been  reduced  since  then. 

New  Yorkers  protesting  against  the 
coal  surcharges  past  and  present  of  the 
associated  Edison  companies  in  the 
metropolitan  district  have  issued  a  “pre¬ 
liminary  presentation  as  to  facts,”  in 
which  they  take  issue  with  the  compa¬ 
nies’  stand  as  presented  by  President 
Sloan  (Electric.m.  World,  April  5, 
page  676).  The  petitioners  ask  that 
an  order  be  issued  by  the  Public  Service 
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Commission  suspending?  the  effective¬ 
ness  of  the  coal  surcharges  immediately 
and  that  this  order  stipulate  that  their 
re-establishment  he  dependent  upon  the 
decision  rendered  in  the  case  now  at 
issue.  The  petitioners  request  further 
that  the  commission’s  engineering  and 
legal  forces  he  placed  at  their  disposal 
“as  the  results  in  this  case  will  afTect 
every  consumer  of  electricity  served  by 
the  defendant  companies.” 

T 

Grigsby-Grunow  Sues 
Radio  Corporation  et  al. 

ITT  was  filed  on  June  26  in  the 
United  States  District  Court  in  Kan¬ 
sas  City  by  the  Crigsby-Grunow  Com¬ 
pany  of  Chicago  to  recover  triple  dam¬ 
ages,  amounting  to  $30,000,000,  from 
the  Radio  Corporation  of  America,  the 
General  Electric  Company,  the  West- 
inghouse  Electric  &  ^lanufacturing 
Company  and  others.  The  suit  also 
charges  these  companies  with  violating 
the  Sherman  anti-trust  law. 

Among  the  charges  filed  hy  the 
Grigsby-Grunow  Company  are  that  the 
defendants  illegally  created  a  vast  pool 
of  patents  and  thus  illegally  co!nj)elled 
the  payment  of  royalties  in  the  sum  of 
almost  $6.(K10,000  from  the  Grigsby- 
Grunow  Company.  The  petition  fur¬ 
ther  charges  that  under  the  “tube 
clause"  contained  in  the  license  agree¬ 
ment  which  the  Grigsby-Grunow  Com¬ 
pany  received  from  the  defendants  the 
imlependent  company  was  compelled  to 
buy  radio  vacuum  tubes  from  the  Radio 
Corporation  at  a  high  price  and  was 
prevented  from  engaging  in  the  vac¬ 
uum-tube  business  until  after  this  clause 
was  declared  illegal  by  the  United 
States  District  Court  of  Delaware. 
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Consumers  Power  Starts 
Work  to  Unify  Frequencies 

MBARKATIOX  in  June  upon  the 
actual  work  of  changing  the  fre¬ 
quency  of  its  entire  Western  Division 
from  30  cycles  to  60  cycles  has  been 
announced  by  the  Consumers  Power 
Company  of  Jackson,  Mich.,  which 
more  than  a  year  ago  made  public  its 
decision  to  standardize  the  frequencies 
on  this  division  and  began  studies. 

The  company’s  western  division  in¬ 
cludes  about  one-third  of  the  system 
and  is  centered  in  Grand  Rapids. 
Thirty-cycle  operation  was  adopted 
about  25  years  ago,  when  it  was  oper¬ 
ated  as  a  detached  and  independent  unit. 
It  has  worked  well,  and  the  principal 
motive  dictating  the  change  is  the  en¬ 
deavor  to  improve  relations  with  cus¬ 
tomers  by  eliminating  the  need  to  use 


ALBANY  BUILDING  A 
BEACON  BY  NIGHT 


At  sunset  the  57,000  xvatts  of  flood¬ 
lighting  equipment  on  the  new 
33-story  state  office  building  in 
Albany,  N.  V.,  are  turned  on. 
From  11  p.m.  to  dawn  the  22,000- 
xvatt  installation  on  the  thirty-third 
floor  remains  in  operation 

T 

non-standard  motors  and  other  devices. 
Another  important  factor  is  the  pos¬ 
sibility  of  obtaining  a  greater  number 
of  desirable  motor  speeds. 

The  prt)gram  of  change-over,  which 
is  expected  to  cover  about  four  years 
and  to  cost  more  than  $6,000,000,  ex¬ 
clusive  of  alterations  in  stations  and 
transmission  lines,  is  made  up  of  four 
step.s — first,  changes  in  generating  and 
transmission-line  equipment ;  second, 
changes  in  distribution  circuits;  third, 
changes  in  customers’  meters :  fourth — 
and  Uirgest — replacement  of  customers’ 
apparatus  with  the  minimum  of  inter¬ 
ruption.  In  general  there  will  be  no 
cost  to  the  consumer.  All  the  work  will 
be  done  by  the  Consumers  Power  Com¬ 
pany  and  the  Allied  Engineers,  Inc. 

V 

Hardware  Men  Oppose 
Utilities  as  Merchants 

IIK  National  Retail  Hardware  As¬ 
sociation,  in  convention  at  St. 
Louis,  passed  a  resolution  on  June  26 
directing  that  petitions  be  sent  to  the 
various  state  public  service  commis¬ 
sions  asking  that  the  practice  of  certain 
public  utilities  in  selling  electric  and 
gas  appliances  at  excessively  low  prices 
and  absorbing  the  resultant  loss  in  the 


general  e.xpense  account  on  which  their 
general  rates  to  customers  are  based  be 
abated. 

The  Ivardware  men  charged  that  cer¬ 
tain  public  utilities  fix  prices  on  ap¬ 
pliances  that  are  not  compatible  with 
expense  of  selling,  of  installation  and 
of  the  low-term  credit  plans  un<ler 
which  the  sales  are  made.  They  allege 
that  this  unfair  practice  has  resulted  in 
the  loss  of  considerable  appliance  busi¬ 
ness  to  hardware  men. 

T 

Pennsylvania  Railroad 
Arranges  for  Energy 

FEICERS  of  the  Public  Service 
Electric  &  Gas  Company  announced 
at  Newark,  N.  J.,  on  June  26  that 
arrangements  have  been  made  with 
the  Pennsylvania  Railroad  Company 
whereby  the  Philadelphia  Electric  Com¬ 
pany  and  the  Public  Service  Electric  & 
Gas  will  co-operate  in  supplying  power 
for  the  operation  of  the  electrified  sec¬ 
tion  of  the  Pennsylvania  Railroad  be¬ 
tween  New  York  and  the  Delaware 
River. 

The.  Penn.sylvania  electrification,  (tf 
which  this  is  a  part,  is  to  be  one  of 
the  most  e.xtensive  and  important  in  the 
United  States  from  the  standpoint  of 
frequency  and  amount  of  traffic.  De¬ 
pendability  and  continuity  of  power 
supply  will  be  insured  through  thus 
using  the  resources  of  two  of  the  coun- 
try’s  great  electric  systems.  These  two 
power  systems  are  already  intercon¬ 
nected.  and  when  the  additional  inter¬ 
connections  under  way  shall  be  com¬ 
pleted  in  the  near  future  one  of  the 
largest  power  pools  in  the  world  will  be 
formed. 

T 

Electrification  Hailed  and 

Renewed  Prosperity  Seen 

EDICATION  on  June  28  of  Cleve¬ 
land’s  new  Union  Terminal,  with 
its  17-mile  electrified  right-of-way  and 
approaches  from  Collinwood,  on  the 
east  of  the  city,  to  Linndale,  on  the 
west,  and  its  22  electric  locomotives 
to  haul  trains  in  and  out,  brought  from 
the  3,(XX)  business  leaders  present  at  a 
luncheon  both  enthusiastic  approval  of 
the  revolution  in  local  traffic  thus 
brought  about  and  indorsement  of  op¬ 
timistic  business  prediction  by  speakers. 

Chief  among  the  latter  was  P.  hi. 
Crowley,  president  of  the  New  York 
Central  Lines,  who  expressed  the  be¬ 
lief.  which  he  said  was  shared  by  his 
fellow  railway  executives,  that  the  slack- 
business  corner  had  been  turned  and 
that  the  country  will  go  forward  to  as 
great  prosperity  as  it  ever  has  attained. 
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WESTINGHOUSE  CORNERSTONE  LAID  BY  ELECTRICAL  PROXY 


While  a  drenchitiy  rain  zvashed  the  loeation  zvhere  the  eorners,*one  of  the  nezv  $2,000,000  Westinghouse 
engineering  laboratory  in  East  Pittsburgh,  Pa.,  zeas  to  be  set  recently,  officials,  dry  and  comfortable  in 
an  office  building,  conducted  the  ceremony  and  placed  the  stone.  As  shozen,  IV.  S.  Rugg  is  putting  a 
model  block  in  position.  The  apparatus  at  the  left  serz’cs  /o  depict  the  actual  laying  as  it  .simultaneously 
occurred  out  of  doors.  Photo-electric  cells  operated  by  moz'cments  of  the  model  stone  supply  the  necessary 
impulses  to  pozver  circuits.  ll’e.'i*inghouse  officials  par.Ucipatiug  are  (left  to  right)  .S.  M.  Kintner,  IV. 

Robertson,  p.  A.  .Merrick  and  IV.  .S.  Rugg 


Power  Production 
Occupies  the  A.  S.M.  E. 

EHAVIOR  of  metals  at  elevated 
temperatures,  with  special  reference 
to  embrittlement  and  crystalline  rear¬ 
rangement,  and  the  performance  of 
steam  boilers  with  jjas  firing  and  oil 
firing  and  with  the  two  forms  of  pnl- 
verized-fnel  combustion  were  the  two 
most  important  >uhjects  directly  related 
to  electrical  production  discussed  at  the 
convention  of  the  American  Society  of 
Mechanical  Engineers  in  Detroit,  June 
*)  to  12.  The  subject  first  named  re¬ 
ceived  lively  discussion  on  account  of  its 
direct  bearing  on  recent  developments 
along  the  line  of  power-station  steam 
temperatures  above  the  now  commonly 
accepted  total  heat  of  approximately 
700  deg.  F. 

b'low  characteristics  of  certain  steels 
and  of  special  iron-nickel-chromium 
alloys  at  high  temperatures  were  treated 
in  a  paper  by  H.  J.  French.  William 
Kahlbaum  and  A.  A.  Peterson.  An 
apparatus  for  the  determination  of 
metal  creep  at  elevated  temperatures  was 
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described  by  A.  E.  White,  C.  L.  Clark 
and  L.  Thomassen.  and  Professor  White 
was  again  represented  with  R.  .Schneide- 
wind  in  another  paper  dealing  with 
fractures  in  boiler  metal. 

Comparative  performance  of  bin  and 
unit  systems  of  firing  pulverized  fuel 
and  similar  comparative  data  on  oil  and 
gas  firing  by  .\.  E.  Grunert  and  F.  G. 
Philo  were  the  subjects  respectively  of 
two  papers  that  received  much  attention. 
Several  other  papers  directly  related  to 
steam-i)ower-plant  operation. 

T 

Economic  Council  to  View 
New  York  Public  AfFo  irs 

Growing  out  of  the  former  Com¬ 
mittee  of  Twenty-five.  New  York 
State-Wide  Economic  Congress,  the 
.\ew  York  State  Economic  Council  has 
just  been  established.  Hroadly  speak¬ 
ing.  it  will  conduct  surveys  and  studies 
in  the  efifort  to  accomplish  for  the 
Empire  State  results  similar  to  those 
achieved  by  the  New  England  Council 


in  the  last  five  years.  The  New  York 
body  will  take  a  keen  interest  in  legis¬ 
lative  activities,  taxation,  public  e.x- 
penditures  and  all  factors  connected  with 
industrial  development  throughout  the 
commonwealth. 

Merwin  K.  Hart  of  Utica  is  chairman 
of  the  council,  Elon  H.  Hooker  vice- 
chairman,  James  W.  Gerard  treasurer, 
and  Robert  S.  Binkerd  is  chairman  of 
the  e.xecutive  committee,  which  has 
.seven  other  prominent  business  men  as 
members.  Twelve  men  compose  the 
board  of  directors,  among  them  Mag¬ 
nus  W.  Ale.xander,  John  N.  Carlisle, 
11.  T.  Dyett,  W.  L.  Hinds.  James  H. 
McGraw  and  Charles  S.  Rufifner.  A 
si)ecial  committee  of  nine  to  consider 
public  expenditure  in  all  aspects  will 
be  headed  by  William  A.  Prendergast, 
formerly  chairman  of  the  New  York 
Public  Service  Commission. 

Mr.  Hart,  speaking  on  June  23  at 
(dens  Falls,  N.  Y.,  contrasted  the  part 
played  by  politics  and  by  economics  in 
public  affairs,  with  particular  refer¬ 
ence  to  the  St.  Lawrence  River  devel¬ 
opment  situation  as  it  now  exists  in 
New  York. 
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Construction  Work  in  Many  Regions — 
Planned,  Under  Way  or  Finished 


DESrrrE  business  depression,  tbe 
construction  of  electrical  plants  and 
transmission  systems  is  going  on  ener¬ 
getically  in  every  part  of  the  country, 
and  plans  for  new  construction  are  being 
pusbed.  Information  of  this  nature, 
covering  work  just  comjjleted,  under 
way  or  in  early  contemplation,  wbicb 
bas  recently  come  unsolicited  to  tbe 
Electricai.  World  from  utility  offices 
or  news  contributors,  is  condensed  be¬ 
low  by  states.  It  is,  of  course,  far  from 
a  complete  record.  Some  of  tbe  items 
bring  previous  ones  up  to  date :  others 
record  projects  not  hitherto  noted  in 
these  columns. 

'I'be  long  -  contemplated 
Arkansas  development  of  tbe  White 
River  in  Arkansas  bas 
reached  another  stage  with  the  publica¬ 
tion  of  plans  for  three  dams — one  across 
that  river  proper,  one  across  its  tribu¬ 
tary,  tbe  Buffalo,  and  one  across  tbe 
North  Eork  of  tbe  White  River. 
Application  to  the  Federal  Power  Com¬ 
mission  by  tbe  White  River  Power 
Company,  of  wbicb  H.  C.  Couch  is 
president,  indicates  a  development  of 


more  than  .SOO.OOO  bp.  and  an  ultimate 
investment  of  $45,0()0,(K)().  Seven  years 
would  probably  be  requiretl  for  con¬ 
struction. 

Tbe  dam  in  White  River  will  be  225 
ft.  high  and  tbe  power  bouse  at  that 
point  will  have  an  installed  capacity  of 
270.(K)()  hp.  The  dam  in  Buffalo  Creek 
will  be  145  ft.  high  and  27.0(X)  hp.  will 
be  installed.  Tbe  dam  in  tbe  North 
Fork  will  be  175  ft.  high  and  tbe  power 
bouse  at  that  point  will  have  an  in¬ 
stallation  of  7,500  hp. 

This  development,  with  the  Bagnell 
project  on  the  Osage  River  in  Missouri 
and  the  one  at  Table  Rock  on  the  White 
River,  will  jmt  the  Central  South  very 
much  on  the  water-power  maj).  Work 
is  e.xpected  to  go  forward  rapidly  on 
these  three  large  projects. 

The  Public  Service  Com- 
Colorado  pany  of  Colorado,  Denver, 
will  begin  construction  im¬ 
mediately  on  a  l(K)-kv.  transmission 
system  connecting  Denver  with  the 
company’s  Valmont  steam  generating 
plant  near  Boulder,  Colo.  Upward  of 
half  a  million  dollars  is  to  be  spent  on 
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the  system.  Wooden-frame  construc¬ 
tion  is  to  be  used. 

New  details  of  the  <le- 
Indiana  velopment  program  of  the 

Indianapolis  Power  &  Light 
Company  have  just  been  made  public. 
The  Harding  Street  power  station  will 
re(|uire  more  than  $9,000,000,  and  a  high- 
tension  tower  transmission  line  circling 
Indianapolis  beyond  its  present  bound¬ 
aries  will  require  $1,737,487.  including 
three  substations  to  be  erected  immedi¬ 
ately  as  a  part  of  the  transmission  sys¬ 
tem.  Present  plans  call  for  the  comple¬ 
tion  of  the  Harding  Street  station  early 
in  1931.  Contracts  have  been  signed 

with  the  Westinghouse  Electric  &  Man¬ 
ufacturing  Company  for  two  35.000-kw. 
turbo-generators,  and  eight  1.2lX1-hp. 
boilers  are  under  construction.  The 
transmission  line  outside  the  city  will 
be  between  40  and  50  miles  long  and 
will  be  erected  on  steel  towers  80  ft. 
high. 

Plans  for  an  eighteen-mill- 

lowa  ion-dollar  hydro-electric  proj¬ 
ect  on  the  Mississippi  River 

3  miles  east  of  Muscatine.  Iowa, 

have  been  made  by  tbe  Federal  C'on- 
struction  Company.  They  include  a 
dam  on  the  Cedar  River,  near  Moscow, 
and  a  7-mile  canal  to  the  Mississippi. 
The  initial  production  capacity,  accord¬ 
ing  to  the  promoters,  will  be  138, 0(X) 


210,000.HP.  OSAGE  DEVELOPMENT  PROGRESSING  RAPIDLY 


Although  construction  ivork  zoas  started  only  late  last  fall  on  the  Osage  River  development  of  the  Union 
Electric  Light  &  Power  Company  at  Pagnell,  Mo.,  rapid  progress  is  being  made  tozoard  the  formation 
of  the  "Lake  of  the  Ocarks.”  Stone  &  Webster  are  handling  the  job 
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N.  Y.  POWER  dc  LIGHT’S  CONKLINGVILLE  PLANT 


Ncsilcd  in  the  Adirondack  foothills.  Just  bcloio  the  great  regulating 
dam,  1,200  ft.  long  and  115  ft.  high,  forming  Sacandaga  Reservoir,  the 
25jt00-k7'a.  ( ma.x-imnm  capacity)  Elmer  .1 .  lEest  station  of  the  .Vm’  York 
Poicer  &  Light  Corporation,  named  for  a  pioneer  of  power,  was 
formally  dedicated  recently.  The  spillway  section  of  the  dam,  running 
do7en  stream  at  right  angles  to  it,  is  appro.vimately  800  ft.  long  and 
50  ft.  deep.  The  p07cer  station  is  couneeted  to  the  hm'cr  end  of  this 

spilheay  .wetian 
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lip..  rivaliiiiT  tint  of  the  Keokuk  power 
(lam,  and  will  later  he  increase(l.  In 
previoU'«  year.s  adverse  eiififiiieering’  re¬ 
ports  on  this  project  have  been  made. 

Construction  of  the  first 
Minnesota  unit  of  the  Minnesota 
Power  &  Lijjht  Company’s 
new  steam-electric  plant  at  Duluth  has 
started.  It  will  he  rated  at  about  20,000 
kw.  and  cost  $.C500.()0().  Ultimate  ca¬ 
pacity  of  the  plant  is  put  at  200.000  kw. 

Comiufj  installation  by  the  Northern 
States  Power  Company  at  the  Riverside 
stc.im-electric  station  in  Minneapolis 
of  a  3.s.000-kw.  turbine  and  auxiliary 
e(|uipment  and  three  new  boilers  to  oper¬ 
ate  at  400  11).  pressure  is  announced. 
Work  on  the  substructure  will  start 
November  1.  and  the  project  is  sched- 
uleil  for  completion  in  the  fall  of  P)31. 

Generating;  capacity  of 
New  Y'ork  the  Niajjara-Uudson  sys¬ 
tem  has  been  increased  by 
10,000  hp.  throug;h  the  completion  of  a 
hydro-electric  station  on  the  Salmon 
River  at  Lisjhthon^e  Hill,  Oswe^jo 
County.  N.  V.,  which  uses  the  water 
that  first  passes  throu,q;h  the  company's 
35,000-hp,  plant  upstream.  A  concrete 
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dam  600  ft.  Ions;  ‘HiO  ft.  high  has 
been  built.  Energy  is  transmitted  to 
Syracuse  and  Watertown  at  110  kv. 

The  Eastern  New  Jer- 
New  Jersey  sey  Power  Company  will 
complete  its  new  Raritan 
River  power  plant  near  Sayreville.  N.  J., 
by  August  1.  It  will  have  initial  ca¬ 
pacity  of  60.(K)0  kw.  in  two  30.0(M)-kw. 
units  and  an  ultimate  capacity  of  180,- 
0(X)  kw. 

W'ork  is  well  under 
Pennsylvania  way  on  the  Safe  Har¬ 
bor  W’ater  Power  Cor¬ 
poration’s  hydro  development  on  the 
Susquehanna  River,  Pa.,  in  which  the 
Pennsylvania  Water  &  Power  Company 
and  the  Consolidated  Gas.  Electric  Light 
&  Power  Company  of  Baltimore  have 
substantial  interests.  The  initial  instal¬ 
lation  will  consist  of  six  main  generat¬ 
ing  units  with  a  turbine  rating  of  231.- 
0(K)  hp.  Provision  will  he  made  in  the 
foundations  for  at  least  six  additional 
units,  which  are  estimated  to  give  a 
final  capacity  of  approximately  500.000 
hp.  I'he  new  plant  will  he  connected 
by  high-tension  transmission  lines  to 
Baltimore  and  Holtwood. 


A  31.000-hp.  hydro  plant  on  the 
Allegheny  River  in  Pennsylvania  is 
planned  by  the  West  Penn  I’owcr  Com¬ 
pany.  which  has  applied  for  a  prelimi¬ 
nary  permit  from  the  Federal  Power 
Commission.  It  would  he  built  in  con¬ 
nection  with  Dam  No.  8,  being  con¬ 
structed  by  the  United  States  govern¬ 
ment  across  the  Allegheny  between 
Templeton  and  Mosgrove,  above  Kit¬ 
tanning.  The  plan  awaits  the  army 
engineers’  report. 

Seventeen  miles  of  steel- 
Tennessee  tower  transmission  line 
from  the  Hale’s  Bar  plant 
to  Valdeau,  involving  a  49.()()()-kw. 
transformer  station;  18  miles  from 
Hohenwald  to  Mount  Pleasant.  22  miles 
from  Murfreesboro  to  Franklin,  57 
miles  from  Waynesboro  to  Lexington, 
and  254  miles  from  Estill  Springs  to 
Fayetteville — all  to  be  operated  at  44 

kv.  — are  under  way  for  the  Tennessee 
Electric  Power  Company,  which  spent 
for  construction  in  the  first  five  months 
of  1630  $5,10().()(K),  as  compared  with 
$1,50(),()()()  for  the  same  period  last  year. 
The  company’s  total  estimate  for  the 
current  vear  is  approximately  $8,- 
0()(),()00. 

The  Mountain  Power  Company  of 
Chattanooga,  Tenn.,  has  applied  to  the 
Federal  Power  Commission  for  a  j)re- 
liminary  permit  covering  a  55,000-hp. 
project  on  the  Tellico  River  in  Monroe 
County.  Tenn.  The  proposed  plan  con¬ 
templates  the  development  of  the  river 
from  4'ellico  Plains  upstream  for  a  dis¬ 
tance  of  22  miles.  There  is  to  be  a 
series  of  six  dams  at  which  power  will 
be  developed.  In  addition  it  may  be 
decided  to  construct  three  additional 
dams  for  storage  purposes. 

Approval  has  been  given  by 
Texas  the  Dallas  City  Commission  to 

a  project  of  the  Dallas  Power  & 
Light  Company  for  formation  of  a  lake 
at  Mountain  Creek  and  erection  of  a 
power  plant  to  cost  in  all  $8,587,541. 
It  is  recommended  that  the  company 
before  completion  of  the  lake  should 
apply  to  the  city  for  authority  to  erect 
one-forth  of  the  proposed  buildings  and 
install  one  unit  of  3(),()00-kw.  or  35.000- 

kw.  capacity.  An  eventual  rating  of 
120,0(K)  kw.  is  planned. 

Following  its  action  in  e.xtending  for 
a  period  of  two  years  the  permits 
granted  to  Emery,  Peck  &  Rockwood  of 
Chicago  for  the  construction  of  six 
power  dams  and  hydro-electric  plants 
on  the  Colorado  River,  the  State  Board 
of  Water  Engineers  will  soon  make  a 
.geological  survey  of  the  sites  of  the 
proposed  dams  and  reservoirs.  As  soon 
as  the  survey  is  completed,  the  construc¬ 
tion  of  the  first  two  dams  will  be  started. 
The  entire  project  involves  an  expendi¬ 
ture  of  more  than  $15,000,000. 

The  Texas  Hydro-Electric  Corpora¬ 
tion  of  Segiiin  has  awarded  the  contract 
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for  the  construction  of  three  additional 
power  dams  on  the  Guadalupe  River 
at  points  between  Seguin  and  Gonzales 
at  a  total  cost  of  $900,000,  or  $300,0(M) 
for  each  dam. 

The  Central  Power  &  Light  Company 
has  filed  tentative  plans  to  construct  on 
the  Pecos  River  the  largest  hydro¬ 
electric  power  plant  in  Texas,  if  its 
investigation  proves  the  feasibility  of 
tlie  project.  For  8  miles  the  Pecos 
River  and  the  Rio  Grande  run  parallel 
to  each  other  half  a  mile  apart.  Their 
parallel  course  starts  just  above  the 
point  where  the  Pecos  River  empties 
irto  the  Rio  Grande.  There  is  a  dif¬ 
ference  of  73  ft.  in  the  normal  water 
levels  of  the  two  streams.  It  is  pro¬ 
posed  by  the  company  to  construct  a 
dam  100  ft.  high  on  the  Pecos  River 
and  to  build  a  tunnel  through  rock  wall, 
separating  the  two  streams.  The  hydro¬ 
electric  plant  would  be  located  on  the 
Rio  Grande  at  the  mouth  of  the  tunnel. 

Authority  to  issue  $1,800,000  of  bonds 
to  supplement  $4,800,000  previously  sold 


Brief  History  of  the 
"Electrical  World" 

The  Electrical  World  (published 
under  that  name  since  1883  and 
tracing  its  history  back  to  1874)  is 
a  consolidation  of  the  Electrical 
Ein/hieer  (founded  in  1882  as  the 
Electrician)  and  the  American 
Electrician  (founded  in  1896-). 
Final  consolidation  under  the  title 
of  Electrical  World  took  effect  on 
January  1,  1906,  the  Electrical 
World  and  the  Electrical  Engineer 
having  been  acquired  by  the 
McGraw  Publishing  Company  in 
1899  and  amalgamated  as  the 
Electrical  World  and  Engineer, 
and  the  American  Electrician,  a 
McGraw  monthly,  having  been  ab¬ 
sorbed  seven  years  later. 

The  roster  of  past  editors  of 
the  Electrical  World  includes  Carl 
flering,  Louis  Bell,  W.  D.  Weaver, 
T.  C.  Martin  and  many  other  men 
prominent  in  the  electrical  industry 
— some,  like  those  named,  no  longer 
living,  and  others,  like  C.  O. 
Mailloux,  A.  S.  McAllister.  Frank 
F.  Fowle,  F.  M.  Feiker,  D.  H. 
Braymer  and  H.  V.  Bozell,  still 
active  in  engineering  and  industrial 
service.  L.  W.  W.  Morrow  is  now 
editor.  Allen  M.  Perry  is  man¬ 
aging  editor.  Other  members  of 
the  present  staff  are :  Earl  White- 
home,  contributing  editor :  G.  F. 
Wittig,  statistical  editor;  H.  M. 
Cameron  and  A.  E.  Knowlton,  as- 
.sociate  editors:  F.  C.  Wells,  news 
editor ;  E.  R.  Searles  and  E.  M. 
Glennon,  assistant  editors ;  F.  R. 
Innes,  Western  editor:  H.  S. 
Knowlton,  \ew  England  editor; 
Walter  C.  Heston.  Pacific  Coast 
editor,  and  Paul  Wooton.  Wash¬ 
ington  correspondent. 


is  sought  by  the  Maverick  County 
Water  Improvement  District  Xo.  1  of 
Eagle  Pass  in  an  application  filed  with 
the  State  Board  of  Water  Engineers. 
The  proceeds  from  the  sale  of  the  addi¬ 
tional  bonds  will  be  used  for  the  con¬ 
struction  of  a  hydro-electric  plant  as 
a  part  of  the  irrigation  project.  The 
proposed  plant  will  have  an  initial  ca¬ 
pacity  of  li.OBO  hp.  The  power  plant 
will  l)e  leased  and  operated  by  the  Cen¬ 
tral  Light  &  Power  Company. 

Within  a  short  time  the  new  power 
line  of  the  Gulf  Cities  Utility  Company 
from  the  Xeches  power  plant  near 
Beaumont.  Te.x.,  to  Dayton,  Tex.,  will 
be  completed.  It  is  50  miles  long. 

Six  and  a  half  million 
Washington  dollars  is  to  be  spent  in 

1930  by  the  Puget 
Sound  Power  &  Light  (Tompany  on  its 
Rock  Island  hydro-electric  development, 
of  which  the  total  cost  of  initial  con¬ 
struction  will  be  $15,000,(XK).  The  com¬ 
pletion  of  the  second  unit  in  the  Shuffle- 
ton  steam  plant  at  Renton  will  cost 
$1,7(K).000,  and  miscellaneous  construc¬ 
tion  expenses,  including  additions  to  the 
transmission  system.  $3,800.000 — a  total 
construction  budget  of  $12,000,000. 

An  intense  development  is  planned 
along  the  north  bank  of  the  Columbia 
River  between  Vancouver  and  Long¬ 
view,  Wash.,  which  will  bring  the  full 
utilization  of  the  resources  of  the  re¬ 
gion.  A  chain  of  hydro-electric  proj¬ 
ects  on  the  Lewis  River,  similar  to  the 
Ariel  project  now  under  construction, 
will  be  built,  according  to  L.  T.  Merwin, 
vice-president  and  general  manager  of 
the  Northwestern  Electric  Company. 

He  said  that  $8,230,000  will  be  the  cost 
of  this  first  unit  now  being  erected  at 
Ariel,  which  will  produce  53.000  hp., 
and  that  it  is  planned  to  have  the  others 
follow  in  quick  rotation. 

It  will  probably  take  thirteen  dams, 
Mr.  Merwin  said,  to  harness  the  river 
completely,  and  eventually  the  develop¬ 
ment  will  rank  with  Niagara  Falls  and 
the  Boulder  Dam  project.  The  lake 

which  will  impound  220.000  acre-feet  of 
water  behind  the  Ariel  Dam  will  be  35 
miles  from  Longview  and  45  miles  from 
Portland,  Ore.,  and  will  be  a  recrea¬ 
tional  center  for  the  entire  district. 

Within  a  few  days  the 

Wisconsin  Wisconsin  \'alley  Electric 

Company  will  start  the 

construction  of  a  110-kv.  transmission 
line  from  Wausau  to  the  Wissota  dam 
on  the  Chippewa  River,  near  Chippewa 
Falls.  The  project,  which  will  be  com¬ 
pleted  by  November  1,  will  cost  $8(K),- 
000.  It  includes  building  a  large  sub¬ 
station  2  miles  west  of  Wausau  and  the 
rebuilding  of  the  44-kv.  line  between 
Wausau  and  Stratford.  This  line  will 
connect  with  the  power  plant  of  the 
Wisconsin  Public  Service  Corporation 
at  Green  Bay.  I’lie  Wisconsin  \'alley 


Coming  Meetings 

WiHronhin  I  tiUtieH  AHHociation — Klec- 
tric  Section,  L.orain  Hotel,  Madison, 
July  17  and  18.  Commercial  Sec¬ 
tion,  Green  Hay,  July  31  and 
Aug.  1.  J.  X.  Cadby,  105  Wells  St., 
Milwaukee. 

Camp  Co-operation  X — Association 
Island,  Henderson  Harbor,  N.  Y. 
July  31- Aug.  4.  Society  for  Klec- 
trical  Development,  420  Lexington 
Ave.,  Xew  York. 

AMHOciulioii  of  KlectraRUtN  Interna¬ 
tional — Hotel  Schroeder,  Milwaukee, 
Aug.  18-20.  L.  W.  Davis,  420  Lex¬ 
ington  Ave.,  Xew  York. 

International  .\sHoelatloii  of  Kleetriral 
Inspectors — Xorthwest  Section,  Hel- 
lingham,  Wash.,  .Aug.  25-27.  F.  D. 
Weber,  414  Lumbermen’s  UIdg., 
I’ortland,  Ore.  Western  Section, 
Congress  Hotel,  Chicago,  Ill.,  Sept. 
15-18.  W.  S.  Hoyd,  175  Jackson 
Blvd.,  Chicago.  Eastern  Section, 
Pittsfield,  Mass.,  Sept.  22-24.  R. 
Walker,  85  John  St.,  Xew  York. 

.American  Institute  of  Electrical  En¬ 
gineers  —  Pacific  Coast  convention, 
Portland,  Ore.,  Sept.  2-5.  F.  L. 
Hutchinson,  33  West  39th  St.,  Xew 
York. 

IViinsylvania  Electric  .Association — 
Bedford  Springs,  Pa.,  Sept.  3-.'>. 
Harold  A.  Buch,  Telegiaph  Bldg., 
Harrisburg,  Pa. 

Empire  State  Gas  and  Electric  .Asso¬ 
ciation— Saranac  Inn,  X.  Y.,  Sept.  18 
and  19.  C.  H.  B.  Chapin,  Grand 
Central  Terminal,  Xew  York. 

tireat  I.akes  Division.  N.E.L..A. — 
French  Lick  Springs,  Ind.,  Sept. 
25-27.  T.  C.  Polk,  20  .Xorth  Wacker 
Drive,  Chicago. 

American  Electrochemical  Soclet.v  — 
Hotel  Statler,  Detroit.  Sept.  25-27. 

C.  G.  Fink,  Columbia  I’niversity, 
X’ew  Y'ork. 

Xew  England  Division,  X’.E.I...A. — Xew 
Ocean  House,  Swampscott,  Mass., 
Sept.  29-Oct.  1.  Mi.ss  O.  A.  Bursiel, 

20  Providence  St.,  Boston. 

▼ 

Electric  Company  is  in  the  midst  of  an 
expansion  firogram  which  will  repre¬ 
sent  an  expenditure  of  $2.5(X),()00,  or 
$•1,000,000  more  than  the  1930  budget. 

The  Wisconsin  Hydro-Electric  Com¬ 
pany,  Amery,  will  spend  $5(M),(KK)  this 
year  in  building  a  60-kv.  line  from  Pine 
City,  Minn.,  to  Cumberland,  Wis.,  a  di.s- 
tance  of  54  miles.  It  is  expected  to  be 
complete  by  September  1. 


Construction  on  four 
Byllesby  Plants  major  plants  now 
under  way  for  the 
Standard  Gas  &  Electric  system  is 
proceeding  rapidly.  The  60,(K)0-kw. 
James  H.  Reed  station  for  the  Duquesne 
Light  Company  on  Brunot  Island,  in 
Pittsburgh,  is  to  be  ready  for  operation 
on  .August  1.  Substructure  work  on  the 
30.000-kw.  generating  station  for  the 
Oklahoma  Gas  &  Electric  Company  at 
Belle  Isle.  Oklahoma  City,  is  scheduled 
for  completion  on  September  15.  The 
Minnesota  N’^alley  steam-electric  plant  at 
Granite  Falls,  Minn.,  for  the  Northern 
States  Power  Company,  to  have  a  ca¬ 
pacity  of  2(),0(){)  kw.,  is  being  pushed 
to  completion,  scheduled  for  November 
I.  Satisfactory  progress  is  also  reported 
on  the  l(),fKK)-kw.  addition  to  the  C  (K4.S 
Bay  station  of  the  Mountain  States 
Power  Company  at  North  Bend,  Ore., 
which  is  to  be  finished  on  Julv  1. 
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Toronto  Program  Emphasizes 
Rationalized  System  Insulation 

The  program  of  the  American  Institute  of 
h'lectrical  Engineers  at  Toronto  last  week 
was  one  of  the  most  ambitious  ever  attempted. 
Over  forty  papers  were  presented  and  discussed, 
and  in  addition  there  were  the  reports  of  the  Insti¬ 
tute’s  active  technical  committees.  The  magnitude 
of  the  program  testifies  to  the  intensive  develop¬ 
ment  taking  place  in  all  branches  of  electrical 
research  and  practice.  But,  more  than  that,  it 
serves  to  emphasize  the  widely  diversified  interest 
of  the  membership  in  all  phases  of  the  art.  The 
problems  of  large-scale  production  and  dissemi¬ 
nation  of  power  still  hold  the  fort  because  of 
their  fundamental  significance,  but  transportation, 
communication,  metering  and  relaying  had  their 
due  share,  as  did  abstract  research. 

Were  it  not  for  insulation,  electricity  would 
dissipate  itself  as  tenuously  as  our  atmosphere. 
I'he  enhancement  of  its  effectiveness  has  forged 
ahead,  now  in  the  generators,  now  in  the  trans¬ 
formers  and  again  in  the  lines.  It  has  been  sensed 
recently  that  a  critical  study  should  be  made  to 
co-ordinate  the  margins  of  breakdown  safety  in 
the  different  components  of  the  system  so  as  to 
present  maximum  service  security  with  minimum 
over-all  expenditure  to  obtain  it.  This  was  the 
subject  of  a  well-knit  group  of  papers,  and  they 
served  to  spread  the  gospel  of  a  rationalized  bal¬ 
ance  of  graduated  insulation  from  the  generators 
to  line  points  relieved  by  arresters. 

Further  evidence  of  the  tangible  service  ren¬ 
dered  to  its  broad  membership  was  found  in  the 
many  papers  which,  while  lacking  profundity,  did 
supply  immediate  and  comprehensive  answers  to 
questions  of  the  “why”  character.  It  is  certain 
that  a  large  group  appreciated  the  opportunity  of 
an  insight  into  the  mental  processes  of  those  who 


conceive,  execute  and  anticipate  the  future  require¬ 
ments  of  comprehensive  systems.  Several  papers 
were  of  this  type,  notably  one  analyzing  the 
Ontario  network  and  several  in  the  system-insula¬ 
tion  group.  Such  papers  are  inevitably  volumi¬ 
nous,  but  where,  if  not  in  the  A.I.E.E.  volumes, 
should  there  be  recorded  the  “hindsight”  pictures 
which  do  so  much  to  make  foresight  trustworthy? 

Technical  committee  reports  likewise  provide 
the  essential  compendium  of  progress  in  their 
respective  fields,  showing  individual  forward 
strides  in  their  true  relation  to  the  composite 
advance.  The  decision  to  assign  no  specific  session 
to  their  presentation,  merely  setting  aside  time 
for  their  discussion,  proved  acceptable  to  the  mem¬ 
bership.  Elkewise,  the  experiment  of  providing 
for  continuation  of  discussion  of  significant  papers 
on  controversial  subjects  beyond  the  limits  of  the 
scheduled  session  gave  opportunity  for  the  unstilted 
comment  and  querying  which  the  “round  table” 
facilitates.  The  rising  generation  of  engineers 
undoubtedly  will  ultimately  capitalize  the  oppor¬ 
tunity  this  offers  to  benefit  from  extension  of  the 
formal  discussion  into  the  intimately  informal. 

Again  it  was  an  ambitious  program.  No  more 
so,  however,  than  the  multiplex  Industry  and  art 
which  it  is  calculated  to  interpret  for  today  and 
record  for  the  morrow. 


Smoothing  the  Business  Curve 

Apart  entirely  from  its  sociological  aspects, 
L  the  new  General  Electric  employment  plan 
has  an  important  economic  significance.  It  is  not 
difficult  to  conceive  of  the  elimination  or  at  least 
a  major  reduction  of  periodic  trade  depressions 
by  the  general  adoption  of  some  such  plan  of  main¬ 
taining  purchasing  power.  But  without  wide¬ 
spread  acceptance  the  general  effect  on  business 
will  be  limited. 
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1  here  are  varying  explanations  of  the  trade 
cycle,  but  there  can  be  no  disagreement  on  its 
main  characteristics.  After  a  fracture  takes  place 
somewhere  in  the  economic  structure  repercussions 
are  initiated  all  along  the  line  in  the  form  of  re¬ 
duced  consumption.  This  is  cumulative.  Payrolls 
are  reduced  and  retail  buying  must  suffer  in  con¬ 
sequence.  So  the  circle  goes  on.  The  General 
Plectric  plan  not  only  provides  for  a  fund  to 
relieve  the  unemployed  but  it  aims  to  stabilize 
employment. 

In  both  respects  the  net  effect  will  be  to  main¬ 
tain  purchasing  power  in  so  far  as  this  particular 
body  of  employees  is  concerned.  But,  admirable 
as  is  such  an  effect  from  the  company’s  standpoint, 
it  lacks,  as  we  have  just  said,  any  broad  business 
implication  unless  it  shall  be  generally  adopted. 
Furthermore,  if  corporate  enterprise  in  general 
does  not  adopt  some  such  plan,  public  opinion 
ultimately  is  almost  certain  to  promote  state  in¬ 
tervention  in  the  form  of  compulsory  employment 
insurance — a  much  less  desirable  plan  in  many 
respects  than  a  voluntary  solution  of  the  problem 
such  as  General  Electric  has  undertaken. 

Summer  Lightning  Data 
May  Answer  Questions 

Wl  I  AT  will  be  the  harvest  of  knowledge  from 
this  season’s  crop  of  lightning  oscillograms? 
At  their  stations  of  duty  along  transmission  lines 
all  over  the  country  men  and  instruments  will  wait 
for  Jove  to  come  and  pose  for  his  photograph. 
The  instruments  will  wait  with  the  patience  of 
inanimate  things,  but  with  all  the  alertness  of  the 
animate.  The  men  will  be  impatient  because  the 
field  of  lightning  investigation  is  still  divided  into 
schools  and  each  is  avid  for  the  proof  of  its 
espoused  doctrine. 

Is  it  the  abrupt  and  steeply  pitched  front  of  the 
lightning  wave  that  does  the  damage?  Or  is  the 
destructive  agent  the  longer  existing  tail?  What 
about  direct  strokes  and  induced  ones?  Will  it  be 
sufficient  to  protect  only  against  the  latter  or  must 
defense  contemplate  arming  against  the  shatter¬ 
ing  bolt?  The  fruit  of  this  year’s  crop  of  oscillo¬ 
grams  may  again,  like  last  year’s,  lack  the  positive 
information  that  can  be  accepted  as  conclusive 
evidence  in  the  decision  of  these  controversial 


questions.  But,  if  not  this  year,  then  next  or  the 
one  after  that,  or  later  still,  the  answers  will  be 
found.  “He  that  has  patience  may  accomplish 
anything,’’  said  Francois  Rabelais  four  hundred 
years  ago.  He  probably  did  not  have  lightning 
investigations  in  mind,  but  the  aphorism  fits  per¬ 
fectly. 


Will  Sears-Roebuck 
Be  the  First? 

OPIOUS  quantities  of  printers’  ink  and  ora¬ 
tory  have  been  expended  in  various  attempts 
to  speed  the  aw’akening  of  the  electrical  industry 
to  the  needs  for  a  co-ordinated  nation-wide  effort 
to  sell  the  idea  of  complete  wiring  and  the  com¬ 
plete  electrically  equipped  home. 

No  one  has  found  any  fault  with  the  idea,  but 
few'  have  tried  to  put  it  into  practice.  If  the  plan 
has  failed  of  support  because  its  practicability  has 
never  been  demonstrated,  it  appears  that  right 
now  an  opportunity  exists  for  making  the  test. 

Sears,  Roebuck  &  Company  have  announced  a 
nation-wide  home-building  service.  If  the  cus¬ 
tomer  ow'ns  land  on  which  he  wishes  to  build, 
he  may  select  one  of  the  designs,  sign  the  necessary 
contract,  and  in  from' 60  to  120  days  Sears- 
Roebuck  w'ill  deliver,  the  front-door  key  of  his 
new  home,  then  ready  for  occupancy.  And  he 
has  fifteen  years  in  which  to  pay  for  it. 

Always  interested  in  increasing  their  sales  vol¬ 
ume,  Sears,  Roebuck  &  Company  could  readily 
add  10  per  cent  or  more  to  the  invoice  value  of 
many  homes  if  they  were  to  catalog  each  design 
at  two  prices.  The  one  price  would  cover  the  cost 
of  the  house  with  the  electrical  wiring  according 
to  their  own  standard  layout.  The  alternate  price 
would  cover  the  same  house  but  wired  to  conform 
to  industry  standards  of  adequacy  and  with  com¬ 
plete  electrical  equipment  installed. 

Unquestionably  many  prospective  home  owners 
would  instantly  see  the  practical  advantages  that 
accrue  from  buying  the  home  as  an  up-to-date,, 
completely  equipped  unit.  They  would  also  wel¬ 
come  the  opportunity  of  budgeting  their  income 
on  the  one-payment-per-month  basis,  instead  of 
having  to  pay  separate  installments  on  each  appli¬ 
ance  bought  from  different  firms  and  under  a 
variety  of  contracts. 

Sears,  Roebuck  &  Company  have  a  policy  of 
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erecting  these  houses,  wherever  possible,  through 
local  contractors  and  by  local  labor.  Therefore, 
this  proposal,  if  carried  out,  would  only  serve  to 
improve  the  opportunities  for  the  local  electrical 
contractors.  Manufacturers  of  appliances  and 
their  dealers  would  find  an  increasing  interest  in 
“complete  electrical  equipment  for  the  home” 
among  owners  and  tenants  of  houses  already 
erected.  The  central-station  companies  would 
enjoy  higher  revenue  from  a  larger  domestic  load. 

Why  should  not  the  industry  induce  Sears, 
Roebuck  &  Company  to  authorize  the  experiment 
and  thus  give  a  real  impetus  to  the  movement  for 
complete  electrical  homes? 

Statistical  Exaggeration 
of  Interstate  Power 

HE  lack  of  any  need  for  setting  up  a  federal 
agency  to  regulate  interstate  transfers  of 
energy  is  again  made  apparent  by  the  statistics  on 
the  1929  transactions  just  published  by  the 
National  Electric  Light  Association.  Approxi¬ 
mately  two-thirds  of  all  the  interstate  power  ema¬ 
nates  from  some  thirty  plants  situated  across  state 
lines  from  their  markets. 

The  report  leaves  little  justification  for  the 
statement  in  the  advance  report  on  interstate 
power  recently  made  to  Congress  by  the  Federal 
Trade  Commission  to  the  effect  that  the  percent¬ 
age  of  interstate  power  for  1929  would  be  found 
to  have  reached  very  much  larger  proportions 
than  had  been  reported  for  previous  years  in  the 
N.E.L.A.  surveys.  The  commission  has  probably 
arrived  at  these*  much  higher  percentages  by  ( 1 ) 
failing  to  eliminate  duplications  occasioned  when 
the  same  power  crosses  a  state  boundary  two  or 
more  times,  and  also  (2)  basing  the  percentage 
of  interstate  power  on  sales  to  ultimate  customers 
rather  than  upon  the  total  consumption  of  power 
within  the  state.  In  this  way  the  true  value  of 
11.8  per  cent  of  interstate  power  can  readily  be 
stretched  to  14  or  16  per  cent. 

One  Interstate  transaction  remains  one  trans¬ 
action  and  should  be  counted  but  once,  no  matter 
how  many  times  a  transmission  line  may  cross  and 
recross  a  boundary  line.  An  interstate  shipment 
by  rail  would  not  be  counted  as  twenty  shipments 
because  in  reaching  Its  destination  twenty  state 


boundaries  were  crossed  in  the  movement.  Also, 
in  arriving  at  the  percentage  of  interstate  power, 
the  divisor  can  easily  be  made  one-fourth  too  small 
by  taking  sales  to  ultimate  customers  rather  than 
the  total  of  generated  and  imported  power,  includ¬ 
ing  the  transmission  losses. 

Both  these  steps  are  Illogical  and  would  be 
taken  only  by  some  one  Intent  on  making  a  case 
for  federal  regulation  regardless  of  statistical 
proprieties. 


Tell  the  Lighting  Story 
by  Examples 

NO  SMALL  part  of  the  success  of  any  pro¬ 
gram  for  better  lighting  in  which  esthetic 
as  well  as  effective  results  are  desired  depends  on 
the  method  of  approach  to  architects  and  building 
owners.  That  approach  can  hardly  be  considered 
complete  if  it  relies  on  cuts  of  fixtures  and  visits 
to  Installations  where  an  admirable  result  has  been 
attained.  The  best  of  conventional  catalogs  can 
only  reflect  standardized  practice  supplemented 
with  a  display  of  specially  ornate  or  original  de¬ 
signs;  the  latter  may  prove  to  be  the  transitory 
standards  of  the  immediate  future,  but  more  often 
are  sufficiently  individualistic  to  go  counter  to  the 
pride  of  the  architect  in  his  own  artistic  ingenuity. 

An  extensive  compilation  of  photographs  doing 
justice  to  the  artistic  execution  of  effective  lighting 
installations  will  carry  a  telling  story  to  the  archi¬ 
tect.  With  all  the  varied  interior  situations  that 
present  themselves  to  be  illuminated,  the  presenta¬ 
tion  of  a  multiplicity  of  accomplished  examples 
holds  the  promise  of  real  appeal  to  the  architect 
In  his  own  language.  It  not  alone  aids  his  visuali¬ 
zation  of  what  he  hopes  to  accomplish  in  his 
present  job  but  places  him  in  a  position  to  carry 
the  gospel  of  good  lighting  to  clients  who  gener¬ 
ally  lack  much  capacity  to  visualize.  One  promi¬ 
nent  manufacturer  has  recently  met  this  need  by 
publishing  an  attractive  and  useful  book  of  this 
caliber.  What  Is  most  to  be  commended  is  the 
accompaniment  of  the  photos  by  sketches  showing 
unobtrusively  but  instructively  the  features  of  in¬ 
stallation  which  made  the  results  possible.  More 
such  volumes  would  help  to  tell  the  lighting  story 
with  due  regard  to  the  psychology  of  those  who 
hold  the  keys  to  its  future. 
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Status  of  the 


By  HAROLD  B.  SMITH 

I'rr-udcul  A.I.Ii.i-.. 


Tlll'^  youuj,^  engineer  of  several  decarles  ago  found 
an  old  established  order  such  that  it  was  not 
advisable  to  present  his  college  training,  abilities, 
and  aspirations  too  prominently.  The  older  appren¬ 
ticeship  system  had  not  wholly  disapi)eared  and  the 
earlier  Knglish  influences  in  this  respect  were  still 
strong  in  this  country.  Many  of  our  organizations  were 
still  feeling  that  they  were  showing  much  consideration 
when  they  paid  their  new  men  fresh  from  college  as 
much  as  6  to  9  cents  per  hour  their  first  year.  The  in¬ 
dustry  has  itself,  and  without  undue  pressure,  recognized 
the  financial  needs  of  the  young  engineer  for  his  own 
development  and.  under  wise  leadership,  from  time  to 
time,  has  advanced  the  rate  of  compensation  so  that  the 
young  engineer  may  now  expect  to  receive  a  reasonable 
rate  of  compensation  upon  starting  upon  his  professional 
work. 

I'here  is.  if  not  a  definite  agreement,  a  sufficiency  of 
understanding  that  a  young  man  who  has  made  a  good 
record,  not  necessarily  among  the  first  of  his  class 
scholastically,  but  on  the  whole  a  (.food  record,  through 
four  years  of  engineering  college  training,  may  reason¬ 
ably  exiiect  to  receive  $125  to  $1.50  per  month  his  first 
year  out  of  college  and.  depending  ujion  a  variety  of 
conditions,  sometimes  much  more.  Freiiuently  it  is  not 


Young  Engineer 


A  plan  of  minimum  salary  increments 
is  proposed  as  a  means  of  encouraging 
the  more  promising  student  to  finance 
his  graduate  education  and  fit  himself 
for  the  demands  of  industry  for  su¬ 
perior  technical  talent 


the  job  that  pays  the  most  money  the  first  few  months 
that  is  most  advi.sable  for  the  young  man  to  accept  for 
his  first  experience.  There  are  compensating  and  coun¬ 
terbalancing  factors  of  great  variety  to  be  considered, 
both  by  the  employer  and  by  the  young  engineer. 

The  needs  of  engineering  and  industry  are  met  in  the 
majority  of  cases  by  recruiting,  shall  we  say,  three-quar¬ 
ters  of  the  men  necessary  from  those  who  have  .secured 
for  themselves  a  good  four-year  engineering  training. 
The  profession  and  the  industry  are  most  vitally  con¬ 
cerned,  however,  with  the  recruiting  of  the  remaining 
25  per  cent  or  less  who  are  imperatively  needed  with  a 
training  beyond  that  which  can  be  .secured  during  a  four- 
year  ])eriod.  These  are  the  young  men  interested  in  se¬ 
curing  the  most  thorough  training  for  their  life  work, 
with  whom  the  colleges,  the  profession,  and  the  industry 
are  esi)ecially  concerned  and  for  whom  they  are  highly 
res])onsible. 

One  of  the  great  difticulties  of  this  problem  lies  in  the 
suitable  selection  of  the  25  per  cent,  or  even  10  per 
cent,  of  the  students  who  are  so  constituted  that  they 
can  ])rofitably  devote  one.  two  or  three  years  to  further 
training  along  jnirely  analytic,  theoretic  or  applied  lines, 
or  some  advisable  combination  of  them.  This  selection 
is  attempted  in  various  ways  at  present  by  various  agen¬ 
cies:  Fellowships  and  scholarships  of  various  sorts  by 
the  colleges :  grants  by  various  foundations  for  many 
purposes ;  plans  for  support  of  graduate  study  and  re¬ 
search.  etc.  There  is  not  enough  of  this  sort  of  en¬ 
deavor.  and  when  more  is  attemj^ted  many  complications 
arise.  It  has  been  suggested  recently  that  “perhaps  not 
enough  has  been  done  by  the  co-o])erati()n  of  the  several 
engineering  societies  standing  hack  of  the  educational 
institutions  and  with  the  co-oj)eration  of  the  applied 
engineering  indu.stry  as  a  whole.” 

Briefly,  it  is  a  suggestion  that,  after  suitable  study  by 
a  properly  organized  committee  of  an  independent  or¬ 
ganization  such  as  the  .Xmerican  Engineering  Council  or 
the  Engineering  Foundation,  with  ample  representation 
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of  en^iiieerinjr  industry,  and  based  upon  such  reconi- 
inendation  as  they  find  advisable,  an  attempt  he  made 
by  these  several  agencies  to  establish  some  sort  of  dif¬ 
ferential  for  general  and  substantial  recognition,  if  not 
actual  agreement,  which  will  provide  a  sufficiently 
definite  rate  to  he  expected  by  the  young  engineer  of 
suitable  characteristics  for  an  initial  starting  salary  after 
one,  two  or  three  years  of  effective  graduate  work. 
What  such  a  differential  should  l)e  must  he  a  matter 
for  much  consideration,  and  possibly  can  he  decided  upon 
after  actual  trial.  Sup])ose  it  he  assumed  that  the  fol¬ 
lowing  schedule  is  effective  as  fairly  representing  effec¬ 
tively  minimum  rates,  which  may  reasonably  he  e.xpected 
by  the  young  engineer,  it  is  believed  that  one  of  the 
principal  advantages  lies  merely  in  the  recognition  of  a 
more  or  less  substantial  understanding  of  such  a  sched¬ 
ule  of  minimum  rates. 

Suggested  Schedule 

Minimum 

StartinK  Salary  Total 
and  Increments  Minimum 

After  satisfactory  completion  of  a  good  four-year 

cnKineeriiiK  course  or  enuivalent . say — $1,750  00  $1,750  00 

In  addition,  and  after  a  fifth  year  of  effective 

(iraduate  work,  five  years,  trainiiiK  . say  250  00  2,000  00 

In  addition,  and  after  a  sixth  year  of  effective 

graduate  work,  six  years,  trainiiiK . say  -  250  00  2,250  00 

In  additioti,  and  after  a  seventh  year  of  effective 

graduate  work,  seven  years,  training^ . say  250  00  2,500.00 

A  certain  ])ercentage  of  each  graduating  class,  even 
thtmgh  they  have  profited  greatly  from  their  four-year 
training  and  have  good  records  back  of  them,  have  se¬ 
cured  this  result  only  at  great  effort,  or.  indeed,  may 
have  required  five  years  in  which  to  complete  the  four- 
year  training.  They  have  discovered  that  there  are  cer¬ 
tain  types  of  effort  for  which  they  are  not  well  adapted. 
No  one  needs  to  tell  them  whether  to  give  themselves 
further  advanced  study  in  college  or  not.  They  know. 
.\nd  fortunately  there  is  an  immediate  need  and  an  active 


need  for  just  this  type  of  man  directly  following  his 
four-year  training. 

Then  there  is  a  smaller  percentage  of  men  who  enjoy 
the  college  work  of  analytic  and  theoretic,  or  more  prac¬ 
tical,  laboratory  or  research  type  and  realize  themselves 
that  they  can  profit  by  further  training  of  this  character. 
It  is  for  the  benefit  of  men  who  are  of  the  tyj:)e  that  yield 
us  those  who  go  far  as  the  years  progress  that  this  pro¬ 
posed  plan  is  presented  for  consideration.  It  is  also 
for  the  benefit  of  the  profession  as  a  whole  that  it  is 
hoped  that  some  such  plan  can  be  established  so  that  we 
have  coming  into  the  profession  each  year  a  small,  well- 
trained  group  of  most  able  young  engineers  who  will 
liromptly  find  their  places  in  the  inspiring  leadership  of 
the  profession. 

With  a  reasonably  definite  differential  set-up  these 
are  the  men  who  would,  under  such  an  understanding, 
])ick  themselves  out  and  under  such  a  plan  would  find 
an  urge  for  this  training  which  would  enable  them,  with 
the  differential  in  mind,  to  finance  themselves.  It  is 
believed  that  the  right  men  would  pick  themselves  out 
for  more  advanced  training  with  greater  certainty  and. 
on  the  whole,  truer  insight  into  their  own  qualifications 
than  their  instructors  or  most  proficient  recruiting  re])- 
re.sentatives  could  possibly  do.  Tbe  instructor  and  bis 
advice  would  not  be  eliminated.  He  would  still  be  belp- 
ful.  They  would  have  to  borrow  the  money  for  this 
training,  which  the  differential  would  iiermit  and  would 
justify  them  in  doing.  It  would,  however,  make  it  their 
own  responsibility  to  do  .so'  and  ultimately  repay  it.  They 
would  scrutinize  their  own  inclinations,  abilities,  and  the 
character  of  the  work  they  took  up  with  utmost  consid¬ 
eration  under  such  conditions.  'I'hey  would,  better  than 
any  one  else,  know  whether  their  cajiacities  and  urge 
would  justify  borrowing  for  one,  two  or  three  years’ 
training.  They  would,  with  good  advice  and  better 
than  any  one  else,  know  when  such  training  should  lie 
interspersed  with  ajiplied  work  of  a  less  theoretic 
character. 


Parliament 
Building 
in  Toronto, 
in  which  city 
A.I.E.E.  held 
its  convention 
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A  Symposium  on 

Rationalization  of 

System  Insulation"^ 

Seven  papers  sponsored  by  machinery  and  transmission  committees 
show  how  lightning  and  arrester  characteristics  influence  most  ad¬ 
vantageous  design  of  insulation  in  generator,  transformer  and  line 


Essential  Factors  in  Co-ordination  of  System  Insulation  — I 

By  A.  E.  SILVER  and  H.  L  MELVIN 

Electric  liond  t'r  Share  Cotii/'aity,  Xcic  York  City 


Till*'  insulation  of  electric  circuits  has  been  iiroini- 
nent  among  the  problems  commanding  the  atten¬ 
tion  of  investigators,  manufacturers  and  o])erators 
since  the  beginning  of  electric  service.  In  light  of  the 
new  knowledge  being  accpiired  concerning  transient  volt¬ 
ages  as  they  are  imposed  upon  insulation,  the  ])er- 
formance  of  insulation  and  its  a])])lication  to  power  sys¬ 
tems  are  now  receiving  renewed  ccaisideration. 

Present  ])ractice  for  line,  substation  and  apj^aratus 
insulation  has  grown  up  largely  through  actual  operat¬ 
ing  e.\])ericnce.  augmented  by  theoretical  conce])tions, 
research  and  tests,  using  in  the  main  voltages  from  25 
to  ()0  cycles,  together  with  rather  meager  data  on  tran¬ 
sient  overvoltages.  Due,  however,  in  large  part  to  the 
incom])lete  fundamental  knowledge  of  the  nature  of 
transient  voltages  and  of  the  corresponding  performance 
characteristics  of  conventional  insulations  many  incon¬ 
sistencies  and  variations  e.xi.st.  Hut  it  now  seems  prob¬ 
able  that  insulation  layout  may  soon  he  ])laced  on  efficient 
and  economic  bases,  well  in  advance  of  the  present 
somewhat  haidiazard  state. 

Three  general  types  of  voltages  are  encountered  by 
])ower  system  insulations,  namely,  normal  frequency 
generated  voltages,  switching  and  system  disturbance 
transient  overvoltages. ‘  and  lightning  voltages.  Insulat¬ 
ing  for  generated  voltage  is  quite  well  understood; 
insulating  for  switching  surges  is  not  a  serious  ])rohlem : 
hut  lightning  is  still  uncontrolled,  and  no  ])racticah1e 
amount  of  insulation  seems  adetpiate  in  itself  to  with- 

*.tbstract  of  f'af'crs  I'rcscntcd  at  smnaicr  convention  of  the 
Toronto,  June  23-27,  1930. 


stand  the  more  severe  lightning  voltages  encountered. 

Since  station  equipment  and  terminal  connections  are 
concentrated  and  need  represent  only  an  extremely 
limited  direct  exj)osure  to  the  intluence  of  lightning, 
switching  surges,  or  those  transients  arising  within  the 
circuits,  may  logically  he  taken  as  determining  minimum 
or  basic  insulation  levels.  On  the  other  hand,  lightning 
voltages  which  hear  no  relation  to  generated  voltages 
usually  originate  on,  and  influence,  service  by  alTecting 
the  performance  of  lines,  so  that  in  lightning  territories 
line  insulation  must  he  determined  from  the  consideration 
of  lightning.  Suitable  insulation  strengths  for  lines  and 
terminal  e(jui])ment.  therefore,  may  not  hear  any  direct 
relation,  one  t<j  the  other.  The  two  must,  however,  be 
coupled  in  an  effective  manner. 

In  arriving  at  the  insulation  requirements  for  gen¬ 
erated  voltages  insulator  deterioration  and  loss  of  insu¬ 
lation  due  to  physical  damage,  either  from  extraneous 
causes  or  ffashovers.  are  factors  to  he  considered.  The 
former,  however,  is  not  the  serious  ])r()l)lem  that  it  was 
several  years  ago.  when  it  was  common  ])ractice  to  in.stall 
several  more  insulator  units  in  the  strain  position  than 
in  suspension,  because  of  the  more  rajud  depreciation  of 
the  former.  Xow,  one.  or  possibly  two,  additional  units 
are  advisable  to  increase  the  insulation  strength  of  the 
strain  string  above  the  normal  insulation  to  give  a  margin 
against  flashover  at  the  more  vital  insulator  units.  K.x- 
traneous  causes,  such  as  malicious  damage,  animals  and 
birds,  are  frequently  an  important  factor  in  selecting 
the  amounts  of  insulation  and  clearances,  particularly 
in  the  lower  voltage  classes. 
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Recent  investigations  and  theoretical  considerations  magnitudes  bear  no  relation  to  the  operating  voltages  of 
indicate  that  overvoltages  may  originate  within  the  the  exjxised  circuits,  insulation  strengths  to  restrain  light- 
circuit  having  maximum  values  of  five  to  six  times  the  ning  will  be  quite  independent  of  normal  circuit  voltage, 
normal  circuit  crest  voltage  to  ground.  The  nature  of  If  maximum  generated  and  switching  surge  voltages 
these  surges  and  their  magnitudes  have  not  been  fully  are  used  as  the  bases  for  determining  the  amounts  of 

determined,  though  they  aj)pear  to  have  the  character-  insulation  for  lines  and  terminal  equipment,  their  insu- 

istics  of  dami)ed  high-frequency  oscillations.  The  per-  ation  strengths  should  he  the  same.  On  the  other  hand, 

formance  of  conventional  types  of  line  insulators  and  if  lightning  control  is  the  basis  for  the  line  insulation 

a])i)aratus  insulation  has  not  been  sufficiently  invest!-  strength,  and  switching  surges  for  terminal  equipment, 
gated  to  be  positive  regarding  their  failure  strengths  no  particular  relation  may  exist  between  line  and  termi- 
with  these  types  of  voltages  applied.  From  the  infor-  nal  insulation  levels.  However,  the  two  must  be  brought 
Illation  available,  however,  it  seems  reasonable  to  assume  together  in  a  manner  to  avoid  any  injurious  reactifin  of 
that  these  voltages  are  of  sufficiently  long  duration  to  either  on  the  other, 
take  on  some  of  the  characteristics  of  60-cycle  voltages  /-.«.•  r  t-  i  • 

so  far  as  failure  values  are  concerned.  Co-ordination  of  line,  substation  and  apparatus 

More  complete  and  careful  investigation  along  the  insulation  strengths 

lines  of  determining  the  nature  of  switching  surges  and  Since  it  is  impracticable  from  present  knowledge  com- 
tlie  characteristics  of  insulation  under  these  voltages  pletely  to  safeguard  service  against  lightning  voltages, 
would  seem  essential.  The  influence  of  jiresent  trends  it  would  seem  essential,  at  least  as  an  interim  i)r(Kedure, 
to\yar(l  higher  s])eed  switching  on  the  magnitudes  of  that  the  component  strengths  of  the  insulation  along 
switching  surges  should  also  he  taken  into  consideration,  the  circuit  be  so  selected  and  co-ordinated  that  voltages. 
These  data  are  of  prime  importance,  because  the  maxi-  if  any,  which  do  exceed  the  established  insulation  levels 
mum  values  of  transient  overvoltages  origdnating  within  will  find  relief  by  .spilling  at  chosen  kxrations  where  a 
the  circuit  may  logically  be  used  as  the  basis  for  establish-  minimum  or  no  damage  will  result. 

ing  insulation  levels  for  .stations  and  station  e{iuipmcnt.  Viewed  from  the  standpoint  of  service,  to  accomplish 
On  the  assumption  that  both  induced  and  direct  this  for  the  substation  and  terminal  facilities,  four  insu- 
lightning  strokes  afifect  line  performance,  there  would  lation  levels,  each  having  a  suitable  margin  over  the  next 
seem  to  be  at  least  three  methods  of  attack  for  their  lower,  are  proposed,  as  follows: 

control :  Fir.st,  the  diversion  of  direct  strokes  before  The  basic,  or  lowest,  in.sulation  level  would  be  the  line 
contact  with  the  conductors  and  provision  of  sufficient  entrance  to  the  station,  the  insulation  strength  of  this 
insulation  to  support  the  maximum  induced  voltages :  level  being  set  at  a  value  having  a  safety  margin  above 

the  ma.ximum  switching  or  similar  surge.  When  differ¬ 
ing  from  the  line  insulation  level,  this  line  entrance 
section  would  be  equi])ped  as  a  free  s])illway.  capable  of 
re]>eatedly  discharging  excess  .surges  of  any  kind  without 
damage,  whether  originating  within  or  without  the  station. 

The  ne.xt  higher  insulation  level,  or  .second  defense, 
would  be  the  buses  and  bus  connections. 

The  next  higher  insulation  level,  or  third  defense, 
would  be  apparatus  bushings. 

The  highest  insulation  level  would  1k‘  the  internal 
insulation  of  a])paratu.s,  thus  placing  this  most  e.x|x:nsive 
and  most  difficult  to  rej^air  iiortion  of  plant  in  the  posi¬ 
tion  of  maximum  security  against  overvoltage  and  ren¬ 
dering  each  item  of  apparatus  self-protecting  in  itself. 

With  the  foregoing  voltage  levels  throughout  the  sta¬ 
tion  separated  by  projx*r  intervals,  it  is  believed  that 
excess  voltages  of  any  nature  api)earing  at  the  station 
will  find  relief  at  the  spillway  sections  at  the  line  en¬ 
trances,  It  is  assumed  that  direct  strokes  of  lightning 
to  the  |X)wer  conductors  within  a  station  will  be  avoide<l 
by  utilizing  the  .supporting  structures,  perhaps  reinforcc<l 
by  grounded  overhead  cables,  as  diverters. 

Even  though  definite  values  for  these  intervals  Ixtween 
'^ccond,  similar  to  the  first,  except  for  combination  with  insulation  levels  cannot  be  intelligently  assigned  at  this 
conventional  overhead  ground  wires  and  less  insulation  time,  nevertheless,  pending  more  de])endable  knowle<lge 
for  the  induced  voltages,  and,  third,  provision  of  means  «)f  the  problem,  approximately  10  ])er  cent  between  the 
of  discharging  the  lightning  appearing  on  the  conductors  spillway  at  the  station  entrance  .and  5  per  cent  betwetm 
without  generated  current  follow  up.  In  addition  to  bus  and  apparatus  bushings  are  proposed  for  trial  to 
these  are  pre.sent  compromise  methods  for  minimizing  advance  the  experience  on  this  ]M)int,  These  intervals 
the  number  of  flashovers  and  their  influence  on  service,  represent  the  minimum  separations  between  the  inqaiTse 
including  provision  of  effective  amounts  of  insulation  si)arkover  curves  for  the  various  insulators  and  spillway 
in  combination  with  conventional  overhead  ground  wires,  gaps  throughout  a  range  of  waves  from  very  short  to 
increase  of  the  lightning  insulation  strengths,  and  im-  relatively  long  durations,  or  between  volt-time  curves 
provement  in  switching  and  relaying.  Since  lightning  extending  to  jxjssibly  20  microseconds. 


Relative  levels  of  insulation  for  various 
components  of  the  system 
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So  long  as  lightning  voltages  of  magnitudes  beyond 
practicable  control  must  be  dealt  with,  occasional  dis¬ 
charges  at  the  spillway  gaps  as  proi)Osed  must  be  ac¬ 
cepted,  but  these  should  occur  without  injury  to  station 
ai)i)aratus  and  insulation.  However,  with  these  gaps 
spilling  freely  in  air.  service  interruptions  will*  result. 
'I'here  is,  then,  a  strong  need  for  a  simple  and  efficient 
barrier  to  normal  frequency  follow-up  current  to  place 
in  these  gaps  without  impeding  the  unrestricted  discharge 
of  the  lightning  surge,  even  though  its  origin  be  at 


the  spillway.  Such  devices  are  not  as  yet  available. 

More  comj)lete  fundamental  knowledge  of  the  nature 
of  transient  overvoltages  originating  within  the  circuit, 
and  especially  of  lightning  voltages  at  their  origin  upon 
circuits,  is  essential  in  order  that  the  characteristics  of 
insulation  under  these  voltages  may  be  fully  investigated. 
This  work  is  progressing,  though  it  must  be  realized  that 
it  is  a  large  ta.sk  and  time  will  be  required  for  the  devel¬ 
opment  of  instruments  and  technique,  as  well  as  for  the 
actual  accumulation  of  the  data. 


Three  Standard  Impulse  Waves  Proposed — II 


By  PHILIP  SPORN 

American  Gas  &  Electric  Company 


This  paper  presented  the  composite  attitude  of 
the  lightning  and  insulator  subcommittee  in  regard 
to  rationalization  on  insulation.  Several  of  the 
committee  members  believe  strongly  that  a  lightning  wave 
cannot  be  standardized  at  the  ])resent  time;  another  group, 
however,  feels  ecjually  convinced  that  a  single  wave  or 
group  of  waves  can  be  staiiflardized  to  great  advantage  at 
the  present  time.  In  a  previous  ])aper  bv  the  author,  one 
which  is  usually  credited  with  being  the  opening  gun  of 
the  barrage  directed  at  the  system  interruption  problem, 
it  was  |K)inted  out  that  the  ])rincipal  high  voltages  which 
have  to  l)e  insulated  for  are  those  due  to  lightning :  in 
other  words,  the  unsolved  lightning  problem  is  the  one 
barrier  to  continuity  of  service.  Further  <lata,  accumu¬ 
lated  since  then,  have  resulted  in  a  further  check  of  the 
correctness  of  this  statement.  For  example,  on  the 
132-kv.  system  of  the  subsidiaries  of  the  .\merican  Gas 
&  h'lectric  Company  the  lightning  outages  in  i)er  cent  of 
total  outages  have  been  as  follows:  In  1926,  81.6  jier 
cent;  in  1927,  77.2  per  cent;  in  1928,  68.2  per  cent:  in 
1929,  75.7  ])er  cent. 

Data  of  the  above  type  can  leave  no  question  of  the 
preclominance  of  lightning  as  the  source  of  trouble :  in 
other  words,  that  the  lightning  ])roblem  is  the  paramount 
insulation  problem.  Nor  is  there  any  doubt  that  at  the 
pre.sent  time  lightning  is  only  very  little  controlled. 
^T•t,  iti  the  face  of  all  that,  the  power  frequency  (which 
in  mo.st  cases  means  t)0  cycles)  is  the  frequency  at  which 
insulation  .strength  is  measured  and  in  terms  of  which  it 
is  designed,  built,  sold  and  installed.  The  logic  of  this  is 
rather  hard  to  defend ;  in  fact,  one  may  doubt  that 
there  is  any  logic  in  it. 

riie  unhappy  results  of  lack  of  rationalization  con¬ 
tinue  to  pile  up.  In  a  i)revious  pa|)er  there  was  cited  a 
considerable  number  of  failures  on  132-kv.  transformers: 
others  have  since  developed.  In  another  instance,  during 
a  lightning  storm  high  voltage  entered  one  jihase  of  a 
132-kv.  transformer  bank  and  jumj)ed  through  the  oil  to 
the  ground  sleeve  of  the  bushing.  The  transformer  was 
])ut  back  into  service  and  was  apparently  entirely  satis¬ 
factory,  but  at  the  end  of  four  hours  trip])ed  again. 
Again,  a  number  of  cases  have  since  been  experienced 
with  failure  of  132-kv.  coupling  cai)acitors,  used  for 


carrier-current  communication,  these  cai)acitors  being  in 
each  case  of  the  dry  mica  type.  In  each  case  the  failure 
was  during  a  lightning  surge  on  the  sy.stem. 

'Hiere  is  another  aspect  of  the  generation  and  trans¬ 
mission  ])roblem  which  makes  insulation  rationalization 
very  neces.sary  and  that  is  the  develoiMuent  of  high- 
voltage  generation.  With  the  higher  generating  volt¬ 
ages  obtainable  today  the  ideal  always  sought,  but  not 
often  found,  of  distribution  at  generating  voltages  is 
again  obtainable  in  many  ca.ses,  but  here  again  the 
])robleni  of  insulation  for  high  voltages,  where  feeders 
connected  to  overhead  transmission  sy.stems  are  to  be 
fed  from  these  buses,  is  complicated  by  the  ])roblem  of 
lightning  strength  of  the  generator  windings. 

Overinsulation  inadequate  expedient 

The  develo])ment  of  the  idea  of  overinsulation  of 
transmission  lines  is  of  rather  recent  occurrence  and 
once  again  contributes  to  the  chaos  instead  of  .solving 
the  problem  of  rationalization  of  insulation.  In  the 
last  few  years  there  has  been  a  very  definite  economic 
drive  to  obtain  transmission  line  service  with  fewer 
outages.  The  types  of  load  that  have  been  taken  on 
have  in  most  cases  demanded  service  continuity  of  the 
highest  sort,  and  this  has'  led  to  the  raising  of  the 
insulation  level  to  heights  undreamed  of  a  few  years 
ago.  'I'hus,  we  have  had  a  recent  220-kv.  development 
designed  with  eighteen  5f-in.  units  for  the  transmission 
line,  .\gain.  the  use  of  wood  poles,  wooden  crossarms 
and  braces  has  spread  over  the  last  few  years,  with  the 
probability  that  their  use  will  .spread  further  in  time 
to  come.  In  many  of  these  cases  the  use  of  wood  has 
resulted  in  the  .setting  up  of  insulation  barriers  that  have 
permitted  voltages  of  as  high  as  2.450,000  to  be  meas¬ 
ured  on  moderate  voltage  transmission  lines,  with  an 
indicated  voltage  in  the  order  of  4,000,000  at  the  jMiint 
of  fiashover. 

Still  another  ])roblem  that  adds  to  the  gravity  of  tbe 
insulation  situation  has  been  the  uncertainty  of  lightning 
arrester  operation. 

.\  first  examination  of  the  present  status  of  rationali¬ 
zation  gives  the  impression  of  a  rather  ho])eless  situation. 
Very  little  progress  has  been  made  since  1928.  To  date. 
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therefore,  the  same  chaotic  situation  with  regard  to  data 
on  insulation  strength,  jiarticularly  with  regard  to  data 
on  competitive  equipment,  exists,  as  was  jxiinted  out 
previously.  In  fact,  the  more  the  situation  is  exam¬ 
ined  the  more  confusing  it  appears.  Even/ the  60-cycle 
flashover  value  for  standard  suspension  units  of  the 
same  spacing  and  of  substantially  the  same  design  as 
given  by  various  manufacturers  does  not  agree ;  differ¬ 
ences  of  from  10  to  15  per  cent  are  quite  common. 

.'Vs  regards  the  lightning  phase,  there  is  still  apparent 
the  same  tendency  to  let  well  enough  alone. 

The  insulator  and  hushing  manufacturers,  it  may  he 
stated  very  definitely,  have  done  little  toward  the  problem 
of  co-ordination  in  which  they  should  he  vitally 
interested. 

In  the  laboratory  many  fundamental  researches  have 
been  undertaken  as  to  the  characteristics  of  various 
types  of  insulation  under  surge  conditions,  d  he  work 
of  Peek  and  Torok  on  the 
characteristics  of  insulation 

as  affected  by  time  and  volt-  100  - 1 - - i — 

age  is  typical  of  this  work.  \  |  1 

In  the  field  a  large  number  c»  8®  \\  j 

of  investigations  with  ^  \V 

artificial  and  with  natural  ^  'A 

lightning  have  been  carried  +•  v\  I 
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for  example,  to  adopt  three  different  waves,  and  this  is 
the  ])ro]X)sal  now  made  in  this  pa])er :  That  three  waves 
referred  to  as  10-micro.second,  30-microseconfl  and 
90-micro.second  waves  he  adopted.  It  is  proposed  that 
all  waves  have  a  ^-microsecond  front:  the  time  referred 
to  in  the  <lesignation  of  the  waves  may  he  considered  as 
a  s])ecial  time  constant  and  is  the  value  in  microseconds 
required  for  the  wave  to  fall  to  50  per  cent  of  its 
crest  value. 

One  of  the  great  obstacles  to  a  rationalization  pro¬ 
gram  is  the  failure  to  adopt  some  definite  unit  in  which 
to  express  lightning  insulation  strength.  'I'o  e.xjiress  it 
in  terms  of  60-cycle  strength,  when  what  is  aimed  at  is 
rationalization  on  the  basis  of  lightning  insulation 
.strength,  seems  illogical  for  several  reasons: 

(a)  It  is  not  known  that  the  relationship  between  ()0-cycle 
and  iightnins  voltage  is  the  same  tor  all  types  <)f  insulation 
generally  used,  even  for  one  given  tyin;  of  lightning  wave. 
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A  waves  are  pro¬ 
posed  as  standard 
lightning  test  waves; 
B  waves  are  aver¬ 
ages  of  waves  ob¬ 
served  in  the  1929 
field  studies 


30  40  50  60  70  80  90  100 

Time  in  Microseconds 


0  10  20  30  40  50  60  70  80  90  100 

Time  in  Microseconds 


0  10  20  30  40  50  60  70  80  90  too 

Time  in  Microseconds 


through,  and  particularly  valuable  data  were  obtained 
during  the  past  year. 

Several  committees  of  the  Institute  have  taken  the 
problem  for  their  own  and  have  done  a  considerable 
amount  of  work  on  it. 

If.  as  is  admitted,  the  major  insulation  problem  is 
that  under  lightning  conditions,  then  it  is  almost 
axiomatic  that,  before  any  definite  progress  can  be  made 
in  design  or  co-ordination,  the  first  thing  necessarv  is 
the  knowledge  as  to  fundamental  lightning  strength  of 
all  links  of  insulation  in  the  transmission  chain.  Ex- 
])ressing  this  strength  in  terms  of  any  other  unit — for 
example,  in  terms  of  the  power  frequency  unit — is  mo.st 
certainly  not  satisfactory  and  will  only  result  in  delaying 
progress  in  the  solution  of  the  problem. 

It  is  admitted  that  a  single  wave  would  cover  the 
situation  rather  unsatisfactorily,  but  it  is  not  necessary 
to  limit  tlie  standard  to  a  single  wave.  It  is  |x)ssible. 


(b)  The  ratio  of  6()-cycIe  to  lightning  voltage  breakdown  of 
apparatus  differs  with  the  variations  in  design  of  a  piece  of 
apparatus  even  for  a  fixed  lightning  wave. 

(c)  There  is  at  the  present  time  a  lack  of  agreement  on  the 
60-cycle  dry  flashover  values  on  insulators  of  equivalent  design 
as  determined  by  data  obtained  at  different  laboratories  of 
recognized  standing.  It  would  therefore  appear  to  be  better 
and  more  desirable  to  standardize  lightning  insulation  strength 
on  the  basis  of  a  lightning  wave  of  definite  characteristics  of  its 
own  rather  than  on  a  60-cycle  basis. 

.'\s  a  first  step  in  this  plan,  a  .set  of  three  standard 
imjnil.se  waves  is  jtrojxi.serl  in  terms  of  which  all  tyjies  of 
insulation  are  to  be  tested.  All  three  waves  considered 
are  to  have  a  :J-micro.second  front  and  are  to  attenuate 
to  50  |)er  cent  of  crest  value  in  10.  30  and  90  micro¬ 
seconds  resi)ectively.  The  values  and  shajx^s  cho.sen 
are  very  similar  to  wav'e  shai)es  of  natural  lightning 
obtained  on  actual  transmission  lines,  and  ought  there¬ 
fore  to  ajqiroximate  actual  conditions  insulation  and 
aj)j)aratus  may  have  to  withstand  in  the  field. 
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Law  of  Impulse  Spark-over  and  Time  Lag — III 

By  W.  PEEK,  Jr. 

Genet  Electric  Company 


This  pajicr  discussed  the  relative  effects  of  di-  Vr- 
ent  forms  of  voltajje  transients  on  insulators,  g  os 
and  insulation,  to  show  how  the  effects  and  hre  - 
down  voltages  of  various  tyi)es  of  transients  are  relai.t.! 
and  to  coin])are  natural  lightning  waves  with  those  used 
in  the  lahonitory.  .Such  knowledge  is  necessary  in  mak¬ 
ing  a  com])arison  of  insulators,  insulation  and  in  co-ordi¬ 
nation.  The  law  of  im])ulse  s])ark-over  has  been  deter¬ 
mined  and  formulas  have  been  develoi>ed  to  i)redetermine 
time  lag  and  breakdown  voltage  for  the  various  tyjx's  of 
transients. 

He  reviewed  the  iirincijdes  set  up  in  the  three  previous 
jxipers  of  his  series  on  this  subject  and  j^roceeded  to  dis¬ 
cuss  the  various  ty])es  of  impulse  tests  from  their  voltage 
and  energy-breakdown  standpoints. 

In  the  early  work  with  the  lightning  generator  it  was 
necessary  to  decide  on  some  wave  or  waves  which  \vould 
have  the  effects  of  the  average  severe  lightning  on  insu¬ 
lators,  insulation  and  ap])aratus.  As  tentative  standards 
two  waves  were  decided  upon  for  general  testing  and 
com])arison  of  insulators  and  insulation — that  is,  the 
5-  and  the  20-microsecond  waves.  These  waves  reach 
crest  in  \  microsecond,  decrease  to  half  voltage  in  .S 
and  20  microseconds  and  to  zero  in  10  and  40  micro¬ 
seconds  res])ectively.  Ty])ical  measured  natural  lightning 
waves  in  general  ])roduce  the  same  effects  on  lines  and 
apparatus  as  the  laboratory  waves.  It  is  probable  that 
insulator  spark-overs  frequently  oeenr  on  the  rising  front 
of  the  wave. 

(^ver  one  hundred  oscillograms  have  been  obtained  of 
traveling  voltage  waves  due  to  lightning  on  transmission 
lines.  These  waves  had  generally  come  a  considerable 
distance  and  were  thus  greatly  reduced  in  voltage, 
moilified  to  some  extent  by  attenuation,  reflections,  etc. 
In  most  cases  they  were  evidently  caused  by  storms 
somt;  distance  away.  It  is  interesting  to  examine  these 
waves  with  the  view  of  determining  just  what  iminilse 
si)ark-over  voltages  should  l)e  expected.  The  impor¬ 
tance  of  this  is  seen  when  it  is  remembered  that  surge 
voltage  recorder  measurements  indicated  that  lightning 
spark-over  voltages  were  usually  1.8  or  more  times  the 


60-cycle  voltage,  although  it  is  known  that  the  impulse 
ratio  varies  widely  with  different  waves  and  is  dependent 
on  conductor  polarity.  To  make  this  examination  com- 
])lete  it  is  necessary  to  see  what  happens  at  the  point  of 
origin  of  the  wave  where  the  iinluced  voltage  V  is 
maximum. 

It  would  a])])ear  that  with  rea.sonable  assumptions  as 
<  >  length  of  bound  charge  (for  exam])le.  2,000  ft.)  and 
rcte  of  cknid  discharge,  the  average  measured  wave  in 
the  accompanying  figure  can  he  accounted  for  by  induc¬ 
tion  and  maximum  voltage  values  of  over  2,000  kv.  can 
be  ex])ected. 

In  case  of  direct  strokes  the  wave  would  probably  be 
still  stee])er  and  thus  give  impulse  ratios  over  1.8. 
Direct  strokes  become  of  relatively  more  importance  as 
a  cause  of  spark-overs  as  line  insulation  is  increased  or 
on  the  higher  voltage  lines. 

While  the  above  analysis  can  only  be  approximate, 
it  is  still  j)robably  accurate  enough  for  its  purpose. 

Basing  co-ordination  on  standard  waves 

However,  it  would  he  of  great  convenience  to  have  a 
standard  wave  jiarticularly  for  the  jnirixjse  of  making  a 
comparison  of  various  types  of  insulators,  bushings  and 
ga])s.  Such  data  are  needed  for  co-ordination  and  to 
determine  the  ability  to  spark  over  without  jumeture. 
Such  a  wave  should  be  ea.sy  to  dujdicate,  should  jx-rmit 
of  many  tests  in  a  short  time  and  should  ])roduce  the 
effects  of  severe  lightning.  The  most  .severe  lightning 
effects  usually  occur  with  high  impulse  ratios,  particu¬ 
larly  where  solid  insulations  are  present. 

There  is  no  reason  to  make  impulse  te.sts  for  an  im¬ 
pulse  ratio  a])i)roximating  unity  because  the  effects  are 
the  same  as  at  f)0  cycles.  A  wave  giving  impulse  ratio 
above  1.8  seems  reasonable.  This  could  be  obtained,  for 
examjde,  by  a  uniformly  rising  wave  reaching  spark -over 
in  about  2  microseconds,  or  preferably  by  a  standard 
wave  (with  50  ])er  cent  sparking)  of  ^/5  or  ^/20.  The 
full  fixed  standard  wave  is  by  far  the  simplest  method 
and  is  least  subject  to  error.  greater  range  of  effects 
could  be  obtained  with  a  long  and  a  short  standard 
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What  co-ordination  means 
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<  es.rah  e.  extra  gr„,..,<l  wires  can  he  nse.l  oXhs  sec- 
tlZ  tT.rii.w'’*^"'i".’-'''  '*  Pf’^tally  ...ade  stronsjer 

nsulation.  Co-ordination  has  been  in  use  on  one  2^0-kv 
hne  for  several  years.  The  co-ortlittati..,.  Ka„  hlrfllshed 
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IS  now  recognized.  The  law  of  time  lag" 
permits  the  jiroper  co-ordination  under  all'  conditions. 
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The  improvement  in  the  insulation  of  transmis- 
lines  has  created  some  concern  in  the  minds 
of  manufacturers  of  transformers  as  to  tt, 
seventy  of  the  surges  which,  as  a  result  of  the  increased 
insulation,  will  have  to  he  met  by  the  in  Illation  of 
station  apparatus,  and  it  would  he  wise  to  limit  the 
niM.lat.o..  of  the  tra.isniissio..  Ii.,e  to  correspo...!  w'ith 
he  voltage  class  of  the  apparatt.s  instahed.  h.' co^fo  o 

tne  held.  The  suggestion  has  Ix-en  made  to  limit 
oulsidrlheTta^L'.'.''''  for  a  '-If  a  ...lie 

llie^  Mrt  At  “f  ‘f”’"  procedure  on 

^  engineers  on  the  score  that  where 

rate  ''■■“foct  the  static,  appa- 

theXstesA  to  out  down  the  inst.latio,!  of 

hA  ev-er  ,1  °  •  ""S'’'’orl'ood  of  the  station, 

non  ever,  tins  argument  ,s  not  very  logical  for  the 

reasc,  that  as  regards  insulation  the  presence  of  he 

'.Rh.u,ng  arrester  in  itself  cuts  down  th/ reAATentete 
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Manufacturing  Company 


h.«'fAr  te'XoTthatX  transmission 

!S-'oTinX::nt“ ‘‘‘-cetACi';: 
redX  .x-Xed*”; 

mng  arrester,  but  is  intended  as  a  back-uA  Protecten' 

It’Ab'o,  I^T"^  tometh.ng  happens  to  the  lightn^g  arrester 

it  urn  a  T  t'T  f “■‘■'f  =■"  ''"^olAtor  spring 
smutes  a  good  hghtn.ng  arrester,  as  its  flashover  titne 

Impulse  flashover  characteristics 
of  insulating  structures 

Jal>oratory  work  on  lightning  has  been  carried 
out  on  the  proi)osition  that  the  characteristics  of  insu- 
aing  strings  should  he  based  on  the  most  severe  tvne 

a  fuftt^nV  encountered.'  This  has 

a  further  advantage  in  that  the  curves  obtained  in  this 
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manner  arc  drawn  in  volts  and  time  lagj  of  flashover, 
and  comj)letely  s]K*cify  the  impnlse  time-laj?  characteris¬ 
tics  of  the  insulating  structure  or  insulator  without 
ref^ard  to  the  shape  of  the  wave,  and  the  behavior  of  the 
iusulatf)r  string  for  any  shai)e  of  wave  can  he  very  easily 
obtained  from  these  characteristics. 


Impulse  ratio  for  insulators  and  spark  gaps 
in  oil  and  air 

It  is  obviously  of  j^reat  importance  for  transmission 
en.i,M'neers  to  know  the  flashover  voltage  time-lag  charac- 
teri.stics  of  the  various  types  of  insulating  structures 
that  enter  into  their  transmission  line  and  .station  designs, 
'fhe  flashover  voltage  time-lag  curve  of  the  insulator 
string  provided  with  arcing  rings  will  cross  that  of  the 
plain  string  somewhere  in  the  neighborhood  of  8  micro- 
.seconds;  hence  for  waves  that  take  more  than  <S 
microseconds  to  flash  over  the  plain  string,  the  string 
provided  with  arcing  rings  will  have  a  shorter  time 
lag,  and  will  therefore  flash  over  before  the  jdain  string, 
hut  for  surges  that  take  less  than  8  microseconds  to  flash 
over  the  plain  string,  the  string  provided  with  arcing 
rings  will  have  a  greater  time  lag,  and  therefore  .such 
a  string  will  take  a  higher  voltage  to  flash  it  over  with 
the  .same  time  lag.  .Since  about  the  longest  time  lag 
for  a  lightning  wave  to  flash  over  an  insulator  string 
is  15  microseconds,  in  order  to  bring  the  impulse  flash- 
over  .strength  of  the  two  to  equality  at  this  ])oint.  the 
string  i)rovided  with  arcing  rings  would  have  to  have 
its  60-cycle  flashover  raised  in  inverse  projMjrtion  to 
the  relative  value  of  the  impulse  ratio  at  this  time  lag. 

It  does  not  follow  that  because  an  insulator  string 
provided  with  arcing  rings  and  with  its  60-cycle  voltage 
raised  so  as  to  produce  equal  impulse  strength  at  15 


microseconds  has  higher  time  lag  for  waves  which  flash 
over  at  less  than  15  microseconds  it  will  result  in  lower 
outages  on  a  line  than  the  simple  string.  It  is  true 
that  with  lightning  waves  of  short  duration  this  will  he 
the  case,  hut  such  lightning  waves  are  not  sufficiently 
numerous  to  he  of  any  great  consequence  in  deter¬ 
mining  outage  factors. 

With  high  surges  of  long  duration,  the  string  ])ro- 
vided  with  arcing  rings  will  flash  over  just  as  frequently 
as  the  ])lain  string.  Considered  from  the  i)oint  of  view 
of  the  severity  of  the  cho])ped  wave  which  will  i)ass  an 
insulator  after  flashover.  the  Insulator  string  provided 
with  the  arcing  rings  will  he  much  worse  than  the  plain 
string.  Conseciuently,  in  the  recommendations  for 
reducing  insulation  in  the  neighborhood  of  stations,  it  is 
stated  that  the  insulator  string  corresponding  to  the  class 
of  transformer  u.sed  at  the  station  shall  he  an  unshielded 
string.  Therefore,  in  rationalizing  station  insulating 
structures  with  the  line  only  jilain  insulator  strings 
should  he  considered,  or  if  shielded  strings  are  used, 
the  60-cycle  flashover  should  he  sufficiently  reduced  so 
that  the  time  lag  at  the  higher  surge  is  no  greater  than 
that  of  the  ])lain  string  s])ecified. 

Station  insulation  and  transmission  line  insulation 

Obviously,  the  station  insulating  structure  should  he 
rationalized  wherever  possible  with  respect  to  the  trans¬ 
mission  line  and  not  with  resi)ect  to  any  extraneous 
clevice  such  as  the  horn-gap.  since  the  object  is  to  insure 
that  the  station  insulation  will  he  at  least  as  strong  as 
the  line  insulators  adjacent  to  the  station,  so  that  if  a 
flashover  should  occur  it  will  occur  on  a  line  and  not  on 
station  a])])aratus.  In  contrast  to  the  line  flashover 
which  occurs  and  is  supi)ressed  without  damage, 
flashover  in  the  station  insulating  structure  may  involve 
more  than  the  ])articular  structure  which  flashes  over 
and  may  result  in  serious  damage  to  the  station  and  a 
])rolonged  outage. 

Measurements  have  been  made  in  the  laboratory  of 
the  impul.se  ratio  range  of  ]n'llar  type  insulators,  and  it 
has  been  determined  that  this  range  is  above  that  of  sus- 
])ension  insulator  strings:  conse(|uently.  if  at  15  micro¬ 
seconds  the  60-cycle  flashover  of  the  ])illar  type  insulator 
is  slightly  higher  than  that  of  the  insulator  strings  near 
the  station,  the  jdllar  ty])e  insulator  will  be  ])roj)erly  ra¬ 
tionalized  with  respect  to  the  transmission  insulation. 
Other  important  insulating  structures  used  in  stations  are 
outlet  bushings  which  form  ])art  of  circuit  interrupters 
and  transformers.  The  inqnilse  ratio  time-lag  character¬ 
istics  of  bushings  may  he  modified  by  pro])er  terminal 
arrangements  so  that  they  will  have  the  same  flashover 
voltage  time-lag  characteristics  as  the  insulator  string 
over  a  range  of  20  microseconds,  and  if  the  flashover 
voltage  at  each  value  of  time  lag  is  made  5  per  cent 
higher  than  that  of  the  transmission  line  insulators,  the 
conditions  of  rationalization  are  satisfied. 

The  insulation  of  the  transmission  line  can  he  graded 
for  one-half  mile  outside  the  station  without  increasing 
the  outage  factor  for  this  portion  of  the  transmission 
line  as  compared  to  the  rest  of  the  transmission  line.  In 
fact,  the  insulation  could  he  graded  down  to  the  insulator 
string  or  structure  which  would  he  just  jjrotected  by  the 
lightning  arrester  at  the  station. 

It  will  now  he  evident  that  the  ])roi)osed  rule  to  grade 
the  insulation  of  the  transmission  line  down  for  one-half 


22 


ELECTRICAL  WORLD— /idy  5,1930' 


mile  outside  the  station  is  not  jHirely  an  arbitrary  deci¬ 
sion,  but  has  good  theoretical  basis,  lK*cause,  while  the 
arrester  is  at  the  station,  it  is  not  necessary  to  have  the 
full  insulation  at  points  near  the  lightning  arrester  in 
order  to  maintain  the  outage  factor,  and  if  the  arrester 
is  absent  for  some  reason  it  is  essential  as  a  hack-u]). 
( )f  course,  at  the  station  the  outage  factor  with  a  prop¬ 


erly  designed  and  ai>|)lied  lightning  arrester  is  zero,  and 
at  a  short  distance  out  from  the  station  with  the  proposed 
reduced  insulation  the  outage  factor  becomes  the  same 
as  that  of  the  transmission  line.  P'rom  that  point  out 
to  the  end  of  the  half-mile  distance  the  outage  factor  will 
he  somewhat  less,  the  average  over  the  whole  half  mile 
being  about  the  same  as  that  of  the  line. 


Insulation  Co-ordination  as  a  Design  Problem — V 

By  G.  D.  FLOYD 

Tcstitif!  llnfiincer 

Hydro-Elcctric  Piwcr  Coiinitission  of  Ontario 


I'r  Sh'hLMS  certain  that  with  the  |)resent  tyi)es  of  lines 
one  or  two  tiashovers  ])er  year  are  hound  to  occur  in 
lightning  areas,  no  matter  what  the  design,  d'he  cost 
of  towers,  as  well  as  of  insnlation,  will  increase  rapidly 
if  the  numl)er  of  insulator  units  re(|uired  to  make  the 
litie  UK)  ])er  cent  i)roof  are  specified.  The  increase  in 
cost  cannot  he  justified,  unless  in  some  very  sjiecial  cases 
of  im])ortant  tie  lines  of  short  length.  It  would  a])])ear 
to  he  better  to  concentrate  on  means  whereby  the  line 
may  he  cleared  rapidly,  before  the  |K)wer  arc  can  do 
material  damage,  and  acceiit  the  momentary  interru])tion. 
'I'his  may  not  involve  a  total  interrujition  in  many  cases, 
because  of  the  increasing  degree  of  interconnection  of 
jiower  .sources,  and  the  fact  that  jxtwer  demands  have 
increased  to  .such  an  extent  that  a  number  of  high-voltage 
lines  are  necessary  to  serve  most  districts  where  service 
security  is  of  paramount  imjiortance. 

If  flashover  is  to  occur,  it  is  always  better  that  the 
overstress  lie  relieved  at  a  point  where  least  damage  will 
I  result.  The  difficulty  is  that  it  is  iiractically  imjiossihle 
r  to  design  the  various  members  .s<»  that  failure  will  occur 
1  for  all  types  of  surges  and  all  conditions  at  a  given  loca- 

I  tion.  unless  the  insulation  is  .so  greatly  weakened  that 

there  is  danger  of  flashover  for  surges  that  would  he 
harmless  otherwise.  It  is  not  sufficient  to  design  so  that 
the  oncoming  wave  will  encounter  slightly  higher  insula¬ 
tion  as  it  i)rogresses  into  the  station  because  ])ossil)le 
ri  flections  at  ])oint.s  of  discontinuity  make  it  necessary  to 
have  the  insulation  greatly  stronger  at  such  ])oints. 

Arrester  ceiling  voltage 

I'he  co-ordination  of  station  insulation  resolves  itself 
into  designing  the  various  parts  to  have  greater  strength 
^  than  the  arrester  ceiling  voltage.  A  number  of  exce]i- 
tions  to  the  al)ove  general  condition  are  evident.  In  the 
case  of  outdoor  stations  the  length  of  bus  may  he  such 
that  an  arrester,  if  located  at  the  line  entrance,  may  allow 
surges  to  ])ass.  of  sufficient  magnitude  to  he  dangerous 
to  station  insulation  because  of  reflections.  In  these  cases 
the  proi)er  jdace  for  the  arrester  is  adjacent  to  the  trans¬ 
formers.  as  the  reflection  is  usually  highest  at  this  ])oint. 
'  bus  insulation  can  he  more  readily  strengthened  to  take 
care  of  reflection  at  those  points  where  it  may  occur. 

.\  condition  recjuiring  s])ecial  treatment  occurs  in  those 
cases  where  other  than  normal  numher  of  units  are  re- 
[  <|iiired  in  the  arre.ster  stack  to  ])rotect  the  arrester  against 
<lynamic  overvoltage  due  .to  loss  of  load,  d  he  ceiling 
Voltage  of  the  arre.ster  is  increased  in  these  cases  and 


the  ])rotectif)n  given  is  correspondingly  decreased.  The 
term  ceiling  voltage  is  defined  as  the  maximum  crest 
voltage  at  arrester  location  permitted  by  the  arrester  for 
all  types  and  magnitudes  of  .surges.  If  the  increase  in 
ceiling  voltage  is  a])preciahle.  either  the  insulation  strength 
of  the  transformer  should  he  increased  or  some  of  the 
special  features  of  co-ordination  of  line  and  .station  in¬ 
sulation  attempted.  It  is  felt  that  the  former  arrange¬ 
ment  is  preferable,  as  the  latter  is  still  of  too  uncertain 
a  nature  to  In?  depended  u])on,  esjiecially  for  stations  of 
large  cai)acity. 

A  third  case  is  one  which'  apjdies  most  particularly  to 
.Mtme  220-kv.  systems,  where  advantage  was  taken  of  a 
solidly  grounded  neutral  to  s])ecify  graded  insulation. 
In  the.se  cases  it  would  he  expected  ».nat  an  arrester  with 
the  normal  ])rotective  ratio  might  not  be  quite  good 
enough  to  protect  the  transformer  again.st  all  surges. 
C'o-ord illation  of  line  and  station  insulation  may  then  be 
used  as  a  last  resort,  or  a  sjiillway  or  protective  gap 
in.stalled,  but  drastic  reduction  in  insulation  strength  on 
the  line  adjacent  to  the  station  appears  to  be  neces.sary* 
with  its  attendant  difficulties  due  to  line  outages. 

The  trend  of  co-ordination 

The  trend  of  insulation  co-ordination  appears  to  be 
.Munewhat  as  follows: 

1.  Knowledge  of  insnlation  reejuired  for  Ixith  line  and 
station  a])])aratus  has  been  acquired  largely  as  a  matter 
<tf  e.x])erience,  and  a  co-ordinated  sy.stem  has  resulted. 

2.  Increased  line  insulation  has  come  alxiut  as  a  re¬ 
sult  of 

(a)  Recent  investipations  into  behavior  of  lines  and  line 

insulation  wlien  subjected  to  surges. 

(b)  Better  kinm ledge  of  magnitude  and  character  of  light¬ 
ning  surges. 

(c)  Desire  to  decrease  the  number  of  line  outages,  especially 

on  important  circuits,  with  relatively  high  loading. 

3.  Knowledge  of  the  behavior  of  station  insulation  is 
still  such  as  to  allow  only  very  general  apjwoximations  to 
be  made.  The  situation  is  complicated  by  the  very  intri¬ 
cate  nature  of  voltage  reflections  which  may  occur  at 
])oints  of  discontinuity. 

4.  Station  insulation  has  not  been  increased  iK'cause 
the  amount  of  increase  necessary  could  not  he  accurately 
s])ecified.  and  also  because  of  the  difficulty  of  modifying 
e.xisting  stations  to  the  new  insulation  design. 

5.  If  the  valve  t\q>e  lightning  arrester  is  used,  it  is  a 
determining  factor  in  station  insulation  requirements. 
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Horn  Gaps  for  Surge  Protection  of  Transformers — VI 
By  J.  A.  JOHNSON  and  E.  S.  BUNDY 

Buffalo,  Niayara  &  liastcni  Poivcr  Corporation  and 


A‘ia(fara,  Lockport  c'r  Ontario 

IN  A  territory  subject  to  a  "iven  statistical  number 
of  lij^htuinj^  storms  per  year  producing  a  given  num¬ 
ber  of  discharges  per  unit  of  area,  the  number  of 
outages  occurring  on  a  given  transmission  line  will  be  a 
function  of  two  factors  which  may  be  broadly  and 
briefly  stated  as  (1)  strength  and  (2)  length.  The 
number  of  interruptions  per  year  on  a  given  line,  other 
things  being  ecjual,  will  be  in  ])ro|X)rtion  to  an  inverse 
function  of  its  insulation  strength  and  a  direct  function 
of  its  length.  We  have  become  accustomed  during  the 
past  few  years  to  sum  u])  the  insulation  j^erformance  of 
a  transmission  line  in  terms  of  tlasliovers  i)er  mile  per 
year,  but  unfortunately  the  standard  of  service  to  cus¬ 
tomers  deiiendent  upon  the  continuity  of  the  line,  which 
is  the  basic  determining  factor,  depends  not  ui)on  the 
number  of  interruptions  /><’;•  mile  i)er  year,  but  upon 
the  total  number  of  iuterrui)tions  i)er  year.  Thus  it  fol¬ 
lows  that  if  e(|ual  service  is  to  be  rendered  by  lines  of 
une(|ual  length,  the  insulation  strength  must  he  varied  in 
inver.se  proportion  to  the  length  of  the  line. 

Transformers  connected  to  overhead  transmission  cir¬ 
cuits  must  be  built  to  withstand  lightning  surges  in  some 
degree.  The  only  fjuestion  is  as  to  the  degree  of 
strength  which  they  should  possess,  d'here  are  three 
alternatives:  (1)  The  transformers  may  be  built  to 

withstand  the  maximum  surges  which  they  can  receive 
from  any  line,  or  (2)  the  transformers  may  be  built 
special  for  each  installation  to  withstand  the  maximum 
surges  which  can  be  received  from  the  actual  transmis¬ 
sion  lines,  or  (3)  the  transformers  may  be  built  to 
withstand  surges  of  a  definite  maximum  amount  and 
protected  against  surges  of  a  higher  value. 

Limited  surge  value  for  transformer 

We  are  forced  to  the  adojition  of  the  third  alter¬ 
native.  namely,  the  standardization  of  transformer 
insulation  to  withstand  surges  of  limited  magnitude. 
I'his  also  involves  the  problem  of  protecting  the  trans¬ 
former  against  surges  of  greater  magnitude  than  it  is 
designed  to  withstand.  Both  of  these  ]iroblems.  it  should 
be  observed,  are  questions  of  standardization. 

'I'o  sum  u]),  it  is  evident  that  the  transformer  is  a 
manufacturing  problem  and  calls  for  a  standardized 
solution,  whereas  the  line  is  a  service  jirohlem  and 
<lemands  an  individual  solution.  Co-ordination  between 
the  two.  therefore,  ajqiears  (juite  imjiossihle. 

fhe  problem  still  remains  of  ])rotecting  the  trans¬ 
former  against  surges  too  severe  for  it  to  withstand. 
Again  there  are  two  ways  in  which  we  can  jiroceed : 
(1)  The  first  alternative  is  to  sjiecify  exactly  the  mag¬ 
nitude  and  characteristics  of  the  maximum  surges  which 
the  transformer  will  withstand,  leaving  the  user  to  deter¬ 
mine  as  best  he  can  the  required  protection.  This 
alternative  demands  intricate  scientific  knowledge  of 
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natural  surges  and  of  the  behavior  of  insulation,  which 
is  not  now  and  may  never  be  completely  available:  (2) 
the  second  alternative  is  to  standardize  the  characteristics 
of  protective  devices.  Such  devices  may  he  much  simjiler 
and  their  characteristics  much  more  easily  determined 
and  more  closely  controlled  than  those  of  the  transformer 
and  therefore  may  lend  themselves  much  more  readily 
to  standardization  with  respect  to  surge  voltage  charac¬ 
teristics.  Such  devices  may  he  separate  pieces  of  equij)- 
ment,  or  may  be  a  part  of  the  transformer. 

Horn  gaps  successful  at  Niagara 

The  paper  gave  a  brief  account  of  the  development 
on  the  system  of  the  Buffalo.  Niagara  &  Eastern  Power 
Corporation  of  a  sinqile  horn  gap  ])rotective  scheme 
which  is  now  generally  used  on  this  system  and  has 
behind  it  a  record  of  some  twenty  years  or  more  of 
satisfactory  ojierating  experience.  This  experience 
demonstrates  that  such  devices  will  give  adequate  pro¬ 
tection  to  transformers  without  themselves  causing 
unnecessary  interruptions. 

The  gaps  on  the  110-kv.  system  are  set  at  13  in.  and 
18  in.,  corres|wn(Hng  to  60-cycle  flashover  values  or 
aiiproximately  150.000  and  250.000  volts. 

The  projier  gap  settings  have  been  determined  largely 
by  experience,  (^n  the  60-kv.  system  operating  at  25 
cycles  the  switching  surges  are  not  severe  and  only 
slight  changes  have  been  made  since  the  first  gaps  wei'e 
put  in  service.  On  the  110-kv.  system  the  first  gaps 
were  installed  in  1925.  when  the  entire  system  consisted 
of  two  parallel  lines  40  miles  in  length.  The  gaps  were 
first  set  at  11  and  14  in.,  hut  it  was  found  that  switching 
under  some  conditions  would  cause  the  fused  gaps  to 
arc.  The  gaps  were  then  increased  in  length  to  12  and 
15  in.  and  no  trouble  was  ex|H:rienccd  until  the  system 
became  more  extensive  anrl  the  length  of  circuits 
switched  at  one  point  became  greater.  It  was  finally 
found  that  with  settings  of  13  and  18  in.  no  trouble 
resulted  from  switching  and  the  records  show  that  no 
failures  of  equipment  connected  to  the  110-kv.  system 
have  occurred. 

On  both  the  60-kv.  and  110-kv.  systems  the  operation 

Comparison  of  B.,  N.  &  E.  Practice  With 
Proposed  Standards 

60-Cycle  Dry  Flashover  Voltages 
Proposed 

Nominal  Line,  Standard  . - B.,  N.  &  E.  System  Flashover,  Kv. - 

Kv.  Gaps,  Kv.  Line  Insulation  Fused  Gaps  Ground  Gap 

69  185  255  (4  units)  75  100 

69  185  400  (7  units)  75  100 

1  15  300  400  (7  units)  150  250 
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of  the  horn  ^aps  has  been  very  successful  in  protectinij 
the  terminal  equipment,  since  there  have  been  prac¬ 
tically  no  failures  during  lightning  storms. 

Horn  gaps  meet  proposed  standards 

During  the  progress  of  this  development  the  line 
insulation  has  been  i)rogressively  strengthened  to  with¬ 
stand  lightning  surges  and  give  the  required  character 
of  service.  As  a  result,  both  60-kv.  and  110-kv.  long¬ 
distance  lines  now  carry  the  same  .standard  insulation  of 
seven  units,  though  certain  short  60-kv.  lines  are 
operating  entirely  successfully  with  four  units.  In  all 
cases  the  standard  line  insulation  is  maintained  right  to 
the  station  structure. 


Comparison  of  the  above  safety  gaps  with  those  pro- 
po.sed  by  the  transformer  sulK'ommittee  for  insertion 
in  the  Standards,  as  shown  in  the  accomj)anving  tabu¬ 
lation,  reveals  that  the  gap  flashover  voltages  actually 
used  on  the  system  described  are  considerably  lower 
than  tho.se  recommended  as  standards. 

Since  the  evidence  of  actual  operation  shows  that  the 
smaller  gaps  do  not  cause  unneces.sary  interruptions, 
it  is  obvious  that  the  recommended  gaps  will  not  do  so 
under  like  conditions.  On  the  other  liand,  in  view  of 
the  relatively  complete  knowledge  of  the  surge  charac¬ 
teristics  of  gaps,  there  would  seem  to  be  no  doubt  that 
the  recommended  gaps  will  give  adequate  protection  to 
the  transformers. 


Committee  Recommendations  for  Co-ordination — VII 
By  V.  M.  MONTSINGER  and  W.  M.  DANN 

General  Eleetric  Comf'any  and 

IVestinylwnse  Electric  cr  Mannfacturiiui  Contf^any,  Res/'cctivcly 


The  need  of  new  insulation  standards  on  account  of 
the  practice  of  increasing  the  line  insulation  ha.s 
long  been  recognized  by  interested  manufacturers 
and  operators  and  may  now  he  said  to  be  a  necessity. 
Failure  to  adopt  such  standards  has  been  due  chiefly  to 
lack  of  general  recognition  and  acce])tance  of  their  proper 
governing  factors,  together  with  the  difficulties  of  veri¬ 
fying  them  in  the  completed  aj)paratus.  Commercial 
methods  for  demonstrating  the  imjnilse  .strengths  of 
transformers  by  accejjtance  tests  in  the  factory  are  still 
not  feasible.  To  make  such  a  test  on  a  transformer 
might  cause  undetected  injury  which  would  later  result 
in  failure  in  service ;  on  the  other  hand,  sufficient  field 
experience  and  ex])erimental  data  are  now  available  by 
which  it  is  possible  to  .set  up  certain  standards  for  the 
co-ordination  of  line  and  apparatus  insulation. 

Realizing  the  need  of  a  more  rational  method  of 
insulating  high-voltage  transformers  the  transformer  sub¬ 
committee  of  the  electric  machinery  committee  in  1927 
undertook  the  preparation  of  a  set  of  recommendations 
for  defining  the  impulse-voltage  strength  of  transformers 
and  for  balancing  the  transformer  with  the  adjacent 
line  insulation, 

W  hile  the.se  recommendations  have  been  completed 
and  are  used  by  the  manufacturers  for  expressing  the 
impulse  strength  of  transformers,  they  have  not  yet  been 
recognized  by  the  Institute  for  co-ordination  inirjxjses. 

Before  atteinjiting  to  get  any  action  by  the  Institute, 
it  was  agreed  that  the  transformer  suheommittee  and 
the  lightning  suheommittee  of  the  transmission  committee 
sponsor  the  symposium  of  papers  being  presented  at  this 
session.  It  is  hoped  that  as  a  result  of  all  these  papers 
a  definite  set  of  rules  can  l)e  agreed  uj)on  which  will  be 
accejitable  to  all  concerned. 

The  purpose  of  this  paper  is  to  give  the  recommenda¬ 
tions  prejiared  by  the  transformer  sulKommittee  together 
with  a  discussion  of  some  of  the  more  important  pha.ses 
of  the  subject  matter. 

The  proposal  is  divided  into  two  distinct  j)arts,  Part  I 
dealing  with  a  method  of  defining  the  impulse  strength 
of  transformers  and  Part  II  giving  recommendations  on 


co-ordinating  the  transformer  and  adjacent  line  insula¬ 
tion. 

Part  I — Impulse  Voltage  Strength  of 
Transformer  Insulation 

(a) — T  rensformers  Receivinii  Standard  Dielectric  Tests,  as 
Sf>ecified  in  Par.  13-400,  A.I.E.E.  Standards  Xo.  13. 
Apparatus  conforniiiiR  with  the  standards  of  dielectric  test 
should  be  so  desisned  that  their  impulse  strength  against  light¬ 
ning  is  greater  than  the  impulse  flashover  voltage  to  earth  of 
non-shielded  suspension  type  insulators  having  a  (j()-cycle  r.m.s. 
dry  flashover  in  accordance  with  Table  I.* 

TABLE  1 


Hated 

Transformer  60- 

Insulator  60-cycle 

Correspondingt  No.  of 

Circuit 

Cycle  Test 

Dry  Flashwver 

Insulator  Disks 

Voltage, 

Voltage, 

Voltage, 

Spaced  5J  in.  Apart 

Kv. 

Kv.  r.m.s. 

Kv.  r.m.s. 

69 

139 

250 

4 

92 

185 

350 

6 

115 

231 

400 

7 

138 

277 

450 

8 

161 

323 

550 

10 

196 

393 

640 

12 

230 

461 

725 

14 

5IOt 

8l0t 

16 

570t 

895t 

18 

625t 

980t 

20 

{b) — Transformers  Receivitnj  Higher  Than  Standard  Test. 

If  the  60-cycle  dry  flashover  of  the  adjacent  line  insulation  is 
greater  than  the  value  given  in  Table  I,  and  is  not  locally  limited 
to  that  value,  transformers  having  a  dielectric  test  corresponding 
to  the  actual  adjacent  line  insulation  should  be  used. 

(f) — Transformers  Reecking  Loivcr  Than  Standard  Test,  as 
Sl^ccified  in  Par.  13-402  (»),  A.I.E.E.  Standards  No.  13. 

Transformers  used  with  solidly  earthed  neutral  and  having  the 
reduced  insulation  test  of  2.73  times  line  to  neutral  voltage  should 
have  an  impulse  strength  equal  to  that  of  a  standard  transformer 
for  the  next  lower  circuit  voltage. 

♦Commercial  methods  for  determiniiiK  the  impulse  strength  of  transformer 
windings  by  acceptance  test  in  the  factory  are  iiot  feasible.  However,  investiga¬ 
tions  in  the  laboratory  show  that  the  impulse  strengths  of  transformer  insulation 
and  of  standard  line  insulators  or  of  air  gai)s  vary  similarly  with  different  forms 
of  waves;  also  that  the  impulse  ratio  of  strings  of  line  insulators  of  different  lengths 
is  approximately  constant  for  the  same  impulse  waves.  The  forms  of  impulse 
waves  actually  occurring  on  transmission  lines  have  not  been  fully  determine<l. 
For  these  reasons,  the  impulse  strength  of  transformer  windings  is  expressed  in 
terms  of  the  60-cycle  dry  flashover  voltage  of  line  insulators. 

tThese  do  not  appear  in  the  rules  as  proposed,  but  are  given  here  i>'erelv  for 
reference  purposes. 
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Part  II — Recommendations  for  Co-ordinating 

Transformer  Insulation  with  Line  Insulation 
in  the  Field 

Limitation  of  lightning  voltages,  on  the  portion  of  the  circuit 
adjacent  to  the  apparatus,  to  the  lightning  flashover  voltages  of 
line  insulation  having  the  t)0-cycle  flashover  voltages  given  in 
Table  I  may  be  accomplished  by  the  use  of  one  or  more  of  the 
following  methcxls : 

Method  1 — An  effective  and  properly  applied  lightning  ar¬ 
rester  connected  to  the  circuit  within  100  circuit  feet  ( 30  m. ) 
of  the  terminals  of  the  apparatus. 

MetlKxl  1  furnished  the  most  effective  protection,  but  in 
the  absence  of  standards  for  lightning  arresters  and  their  instal¬ 
lation.  methcKl  Nos.  2  or  3  should  always  be  used  in  combination 
with  metluxl  1.  If  the  impulse  strength  of  the  supporting  in¬ 
sulation  of  the  arrester  conforms  to  the  impulse  strength  of  the 
gap  with  settings  as  given  in  Table  II,  then  no  additional  parallel 
gaj)  is  necessary. 

Method  2 — A  suitable  safety  gap  connected  between  each 
conductor  of  the  circuit  and  earth  within  100  circuit  feet  (30  m.) 
of  the  terminals  of  the  apparatus  with  gap  setting  not  in  excess  of 
the  flashover  voltage  given  in  Table  II. 

TAHLE  II 

Transformer  --  60-Cycle  Gap  —  60-Cyele  Dry 
Rated  Circuit  Voltaic,  Test  Voltage,  Flashover  VoltaRe, 

Kv.  r.  ni.  s.  Kv.  r.  m.  s.  Kv.  r.  ni.  s. 

69  139  185 

92  185  240 

115  231  300 

138  277  335 

161  323  410 

196  393  500 

230  461  585 

These  values  apply  to  either  arcing  horns  or  rings  attached  to 
insulator  strings  or  to  points  mounted  separately.  If  rings  are 
used,  in  order  to  avoid  affecting  the  impulse  ratio*  the  gaj)  sliould 
not  he  greater  than  80  per  cent  of  the  length  of  the  supporting 
in.sulator  string. 

Method  3 — Limitation  of  the  line  insulation  to  earth  from 
points  within  100  circuit  feet  (30  m.)  of  the  terminals  of  the 
apparatus  to  points  approximately  h  mile  (1  km.)  therefrom,  to 
values  not  in  excess  of  the  flashover  voltage  given  in  Table  1. 

•Ratio  of  impulse  to  fiO-eyele  crest  voltage  arc-over. 

Recommendations  for  balancing  the  transformer 
and  transmission  line  insulation 

So  far  the  method  of  expressing  the  impulse  strength 
of  transformers  only  has  been  discussed.  It  is  quite 
important,  however,  that  ste]>s  he  taken  by  the  ])urchaser 
to  carry  out  the  principle  of  balancing  the  transformer 
and  the  line  insulation.  If  this  is  done,  then  the  main 
part  of  the  transmission  line  may  he  overinsulated  with¬ 
out  increasing  the  size  and  cost  of  the  transformer. 

d'hree  methods  are  recommended,  namely.  ( 1 )  the 
use  of  an  effective  lightning  arrester;  (2)  the  use  of  a 
horn-gap,  and  (3)  the  maintenance  of  average  line  insu¬ 
lation  for  a  limited  distance  from  the  station. 

Method  1 — Lightning  Arresters. — The  refiuirement 
that  methfxl  (2)  or  (3)  should  always  he  used  in  com¬ 
bination  with  method  (  1 )  is  included  because  (juite  often 
the  lightning  arrester  is  temporarily  disconnected  for 
in.s])ection,  overhauling,  maintenance,  etc.,  and  it  is  de¬ 
sirable  to  have  something  to  act  as  a  la.st  line  of  defense. 

Method  2 — Horn-Cap. — Quite  often  it  is  more  con¬ 
venient  t»)  use  a  gai>  to  limit  impulse  voltages  rather  than 
maintaining  average  line  in.sulation  for  a  distance  of 
one-half  mile.  This  gap  is  sometimes  in  the  form  of 
siMMins,  or  blunt  points,  mounted  separately  from  the 
insulator  string.  Also,  (juite  often  the  gap  is  formed  by 
fastening  guard  rings  or  arcing  horns  to  each  end  of  an 
insulator  string,  using  the  insulators  as  a  method  of  sup- 
I)ort.  All  these  gaps  as  well  as  needle-gajis  have  jirac- 


tically  the  same  60-cycle  and  impulse  arc-over  character¬ 
istics  for  the  same  settings. 

The  gap  impulse  arc-over  values  are  roughly  10  per 
cent  less  than  the  insulator  impulse  arc-over  values.  The 
reason  for  this  is  that  except  for  a  direct  stroke  of 
lightning  at  the  transformer  hank,  the  half-mile  of  re¬ 
duced  line  insulation  should  jirovide  better  protection 
than  a  single  gap  having  the  same  impulse  voltage  arc- 
<»ver,  because  a  wave  coming  in  over  the  half-mile  of 
normal  line  insulation  will  usually  he  attenuated  more 
than  10  per  cent  by  the  time  it  reaches  the  station.  By 
this  is  meant  that  if  a  wave  comes  along  whose  maximum 
value  is  just  under  the  arc-over  of  the  first  insulator 
string,  or  if  it  arcs  over  the  first  insulation  string  by 
the  time  it  reaches  the  transformer,  one-half  mile  away, 
its  maximum  value  has  decrea.sed  at  least  10  per  cent 
below  the  value  it  had  when  passing  the  fir.st  insulator, 
riien.  too.  the  one-half  mile  of  normal  line  has  several 
earthed  ixiints,  whereas  a  gas  has  only  one.  This  should 
contribute  to  a  little  better  protection. 

It  will  be  noted  that  the  60-cycle  dry  flashover  values 
given  in  Table  II  are  less  than  the  60-cycle  dry  flashover 
voltages  of  line  insulators  given  in  'Fable  I  by  more  than 
10  i)er  cent.  'Fliis  is  because  the  impulse  ratio  of  ga])s 
is  from  20  to  25  jier  cent  greater  than  the  impulse  ratio 
of  suspension  insulator  strings.  Hence,  for  a  gap  to 
have,  say,  a  10  jier  cent  less  impulse  arc -over  the  60-cycU‘ 
arc-over  must  be  from  ,50  to  ,35  per  cent  less  than  that  of 
an  insulator  string. 

Method  3 — The  60-cycle  flashover  voltage  values  given 
in  Table  I  represent  even  numbers  of  disks  sjiaced  5^  in. 
( 14.6  cm.)  ajiart.  Con.sequently,  these  voltage  stejis  are 
not  in  all  cases  pro])orti()nal  to  the  circuit  voltage  stei)s. 
'File  60-cycle  values  which  correspond  in  stejis  to  the 
circuit  voltages,  ignoring  whether  or  not  they  represent 
even  numbers  of  disks,  would  be  about  as  shown  in 
Fable  III. 


TABLE  III 

Trans.  60-Cycle  Test 

Insulator  60-Cycle  Dry 

Hated  Circuit,  Kv. 

Voltage— Kv.  r.  m.  s. 

Flashover — Kv*  r.  m.  s. 

69 

139 

250 

92 

185 

315 

115 

231 

385 

138 

277 

450 

161 

323 

520 

196 

393 

625 

230 

461 

725 

The  length  of  the  insulator  strings  corresponding  to 

these  voltages  would  be  as  given  in 

'Fable  IV. 

TABLE  IV 

T  ♦Iff  1  *  C*  ■ 

II  111  AiinumLiii  — 

Circuit,  Kv. 

Inches 

Cm. 

69 

23 

57  5 

92 

31 

78  8 

115 

39 

99  0 

138 

46 

117 

161 

55 

140 

196 

68 

173 

230 

80 

203 

From  the  above  it  will  be  noted  that  the  length  of  the 
string  in  inches  is  roughly  one-third  the  rated  circuit 
voltage  in  kv. 

Wdiere  insulator  disks  have  a  sjiacing  different  from 
5^  in.  (  14.6  cm.),  it  is  felt  that  values  corres])onding  to 
the  above,  or  as  near  as  can  be  obtained  with  even 
numbers  of  disks,  would  be  the  more  correct  values  to 
use  rather  than  those  given  in  'Fable  I. 


26 


ELEC'FRICAL  WORLD— /a/y  5. 1920 


Developments  Recorded 

at  T oronto 

THE  A.I.E.E.  summer  convention  at  Toronto,  June  23-27,  bristled 
with  an  unusually  large  number  of  papers  on  widely  diversified 
subjects.  The  symposium  on  system  insulation  co-ordination  has 
been  condensed  in  the  preceding  pages.  Outstanding  points  in 
the  other  papers  are  abstracted  below.  The  report  of  the  non¬ 
technical  events  appeared  in  the  news  section  of  the  June  28  issue 


Machinery  and 

INSULATION  in  jjenerator  windings 
is  more  difficult  to  protect  against 
(latnage  by  surge  voltage  than  trans¬ 
former  windings.  Slot  space  is  limited, 
padding  of  end  turns  is  impracticable 
and  resort  to  oil  has  only  limited  pos¬ 
sibilities.  With  the  trend  toward  direct 
connection  of  machines  to  line  the  prob¬ 
lem  has  become  important.  Lightning 
protection  adecjuate  for  transformers 
has  proved  ina»le(iuate  for  the  machines. 
The  steep  wave  fronts  break  down  the 
insulation  between  turns  rather  than 
from  winding  to  ground :  the  line  light¬ 
ning  arrester  has  little  effect  on  the 
steepness  of  the  wave  front,  being  more 
effective  in  limiting  the  voltage-to- 
ground  value  of  the  surge. 

Shunting  the  windings 
The  paper  by  Fielder  and  Beck  de¬ 
scribed  an  investigation  of  the  behavior 
of  surges  in  machine  windings.  One- 
half-microsecond,  2-microsecond  and 
12-microsecond  waves  were  employed. 
The  worst  stress  found  was  80  per  cent 
of  the  applied  ^  microsecond  crest,  across 
the  first  coil ;  in  0.2  microsecond  it  had 
fallen  to  60  per  cent.  The  2-micro¬ 
second  wave  gave  an  initial  stress  of 
40  per  cent;  the  12-microsecond  gave 
20  per  cent. 

Observation  was  then  made  of  the 
effect  of  shunting  sections  of  the  wind¬ 
ing  with  condensers  varying  from  0.(W)4 
microfarad  across  the  first  coil,  0.004 
across  the  first  three  and  0.002  across 


Line  Apparatus 

the  first  five.  The  stress  between  coils 
was  less  than  25  per  cent  of  the  .surge. 

Tests  were  also  made  with  small  ar¬ 
rester  units  across  the  entering  coils  t») 
absorb  the  energy  above  breakdown 
voltage.  .Advantageous  application  of 
the  arresters  reduced  the  stress  to  20 
per  cent  of  the  surge.  Control  of  the 
^iirge  before  entering  the  machine  can 
l>e  effected  by  using  a  lightning  arrester 
with  gap  in  series  to  ground,  followed 
by  a  choke  in  the  line  and  a  condenser 
from  terminal  to  ground,  constituting  a 
surge  trap. 

The  methods  available  for  protecting 
against  surge  breakdown  when  rotating 
machines  are  connected  to  overhead  cir¬ 
cuits  are: 

1.  Insulating  transformer. 

2.  Trap  circuits  of  inductance  and 
capacitance  (most  feasible). 

3.  Shunting  capacitances  plus  ar¬ 
resters  to  ground. 

4.  Shunting  coils  by  arresters. 

3.  Arresters  from  terminals  to 
ground. 

6.  Inserting  long  cable  lead  to  at¬ 
tenuate  surge. 

7.  Shielding  windings  plus  arresters 
to  ground  (e.xpensive). 

Behavior  of  surges  in  machine 
windings 

One  of  the  fundamental  reasons  why 
these  transient  surges  cause  so  much 
trouble  in  electrical  apparatus  is  l)ecau.se 
they  require  a  definite  time  to  travel  a 


given  distance.  On  an  open  line  a  surge 
travels  at  the  velocity  of  light,  which 
accounts  for  the  fact  that  while  one 
point  on  the  line  may  he  at  normal  line 
potential  at  a  given  instant,  another 
l)oint  only  a  short  distance  away  may 
i)e  at  100,000  volts  at  the  same  instant. 
In  machine  windings  where  these  cir¬ 
cuits  are  concentrated  in  a  frame  of 
iron  the  two  points  in  question  may  l)e 
electrically  .some  distance  apart,  while 
physically  there  may  be  only  an  inch 
or  less  insulation  between  them. 

An  oscillographic  study  of  the  tran¬ 
sient  oscillations  in  machine  windings 
was  presented  by  E.  VV.  B(x*hne  and 
revealed  the  following  facts ; 

1.  That  machine  windings  subjected 
to  transient  surges  function  as  finite 
transmission  lines,  of  several  mile''  in 
length,  obeying  the  natural  laws  of  re¬ 
flection  and  propagation  of  surges  on  an 
open  line. 

2.  That  due  to  reflections  at  ojk'h 
neutrals  the  maximum  voltage  to  ground 
in  a  machine  winding  due  to  a  unidirec¬ 
tional  surge  is  double  the  maximum 
arrester  voltage. 

3.  That  the  surge  impedance  of  ma¬ 
chine  winding  tested  is  in  the  neighbor- 
hoo<l  of  600  to  1,000  ohms,  while  the 
velocity  of  propagation  of  the  waves  is 
in  the  neighborhoo<l  of  10,000  miles  per 
secoml  in  the  slot  portions. 

The  following  conclusions  regarding 
protective  equipment  were  reached : 

1.  That  the  lightning  arrester  is  the 
most  effective  protective  unit  now  avail¬ 
able  for  the  protection  of  machine  wind¬ 
ings.  However,  it  only  limits  the  magni¬ 
tude  of  the  wave  which  enters  the  ma- 
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Voltages  to  ground  in 
generator  winding  when 
subjected  to  micro¬ 
second  wave 


Top  —  Instantaneous  voltage 
to  ground  for  various  portions 
of  winding.  I^eft  —  Shunting 
conden.sers  reduce  the  voltage 
between  turns.  Right — Sluint- 
ing  arresters  reduce  the  volt¬ 
ages  still  further. 


0  12  3  4 

0  12j[  25  37j^  50 


5  6  7  8 
62|  75  87^  too 


Number  of  Coil  Tap 
Per  Cent  of  Winding 


,  Number  of  Coil  Tap 

I2|  25  37^  50  62^  75 

Per  Cent  of  Winding 


87i  too 


0  1  2  3  4  5  6  7 

Number  of  Coil  Tap 

0  124  25  374  50  624  75  874 

Per  Cent  of  Winding 


too 


Automatic  Substations  and 
Supervisory  Control 


chine  windinj^  and  cannot  control  the 
o.sciliations  within  tlie  windinjf.  It  doe.s 
not  affect  the  front  of  the  wave  below 
arrester  breakdown. 

2.  Neutral  impedance  when  used  can 
he  made  of  thyrite  and  eff’ectively  an 
open  neutral  durinj^  normal  operation 
and  yet  afford  the  necessary  additional 
|)rotection  in  case  of  a  dangerous  surge. 

3.  Capacitors  in  parallel  with  the 
lightning  arrester  afford  ade(iuate  pro¬ 
tection  for  the  insulation  between  turns 
of  machine  windings.  They  also  pro¬ 
vide  protection  for  the  insulation  to 
ground  of  machine  windings  by  reduc¬ 
ing  internal  oscillations  in  cases  where 
the  neutral  is  open.  In  this  respect  they 
may  even  he  designed  to  eliminate  the 
oscillations  in  short  open  neutral 
windings. 

4.  The  principles  of  shielding  which 
have  proved  successful  in  protecting 
transformers  may  also  he  applied  to 
generator  windings. 

5.  For  the  adecpiate  protection  of 
large  units  connected  directly  to  the  line 
and  with  neutral  open,  .some  protector 
in  addition  to  lightning  arresters  is 
necessary  in  order  to  insure  that  the 
internal  voltages  to  ground  will  not 
e.xceed  the  arrester  voltage  and  to  pro¬ 
tect  adeijuately  the  insulation  between 
turns. 


UP  TO  a  year  ago  only  four  of  the 
five  plants  of  the  Carnegie  Steel 
Company  were  electrically  connected 
and  these  by  a  pair  of  6.6-*kv.,  500,000- 
circ.mil  circuits;  voltage  drop  was  ex¬ 
cessive  and  interchange  economies 
could  not  be  realized.  The  paper  by 
R.  J.  Harry  described  the  reasons  for 
adopting  44  kv.  and  No.  4  0  copper  for 
the  new  system,  the  largest  unit  of  which 
is  15,000  kvv.  Continuity  of  service  is 
of  prime  importance  in  the  operation 
of  steel  mills,  therefore  adecpiate  but 
simple  relaying  was  installed  tej  give 
selectivity  and  reactors  are  relied  on  to 
assist  in  localization  of  the  disturbance. 

At  the  new  structural  mills  an  auto¬ 
matic  station  comprises  three  1,500-kw. 
motor-generator  sets  at  500  r.p.m.,  the 
object  being  to  minimize  operating 
co.sts. 

The  substation  is  eciuipped  with  the 
following  features : 

1.  Individual,  truck-mounted,  line¬ 
starting  and  running  oil  circuit  breakers 
and  starting  auto-transformers  are  pro¬ 


vided  for  each  motor-generator  set  and 
one  ccjinmon  cell  housing  for  the  neces¬ 
sary  potential  transformers  is  provided 
for  all  sets. 

2.  The  normal  d.c.  control  is  taken 
from  a  constant  source. 

3.  Push  buttons  are  used  to  start  all 
units. 

4.  After  the  unit  has  attained  syn¬ 
chronous  speed,  a  three-element  regu¬ 
lator  balances  the  generator  voltage 
against  line  voltage  and  then  connects 
the  generator  to  the  bus.  The  regulator 
then  operates  to  maintain  constant  volt¬ 
age  on  the  d.c.  bus.  A  load-limiting 
element  regulates  the  load  that  can  be 
taken  from  the  generator. 

5.  The  d.c.  feeders  open  only  on 
short  circuit  and  reclose  automatically 
after  a  suitable  time  element  and  the 
removal  of  fault. 

6.  Equipment  is  installed  to  protect 
against : 

(a)  Single  and  reversed  phase  start¬ 
ing:  (b)  a.c.  undervoltage ;  (c)  a.c. 
overload;  (d)  field  failure;  (ef  wrong 
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Automatic  station 
housed  with  seven 
main  -  roll  -  drive 
motors  and  their 
auxiliaries 
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Hornesheod 


time.  Follows  all  fluctuations  rej;i>tere(l 
Ny  transmitting^  instrument. 

4.  Can  readily  be  transmitted  over 
power  lines  by  means  of  carrier  current 
or  by  radio.  Accuracy  not  affected  by 
sig^nal  strength. 

5.  No  synchronous  power  re(|uired. 

6.  It  is  not  limited  to  the  telemeterinj; 
of  electrical  (|uantities.  but  may  readily 
be  applied  to  any  deflection  instrument 
as,  for  instance,  steam  pressure,  water 
level,  temperature,  etc. 

7.  Does  not  require  instruments, 
either  for  transmittinjj  or  receiving, 
of  unconventional  type.  N<»  follower 
mechanisms  necessary. 

8.  It  is  e(|ually  suitable  for  the  tele¬ 
metering  of  single  or  multiple  indica¬ 
tions. 


W’e  may  also  give  the  indications 
associated  with  tliese  various  control 
operations,  and  in  addition,  we  may 
indicate  water  level  and  approximate  load 
upon  a  machine  by  means  of  step-by- 
step  indication. 

C'urrent-balance  remote  metering  may 
be  used  in  conjunction  with  the  visicode 
supervisory  control  e(|uipment,  operat¬ 
ing  over  the  .same  pair  of  wires  hetween 
the  local  station  and  the  remote  station. 
It  is  evident  that  the  metering  indica¬ 
tions  will  necessarily  he  obtained 
selectively  and  that  the  operation  of  an 
apparatus  unit  cannot  be  obtained  at  the 
same  time  as  a  metering  indication. 

Stations  of  the  Public  Service  System 
were  first  operated  in  parallel  in  IdOfi 


Loop  system  at 
Homestead  Steel  Works 

Oil  circuit  breaker.'*  provided  to 
short-circuit  reactors  when  desired. 


and  this  dictated  some  degree  of  central¬ 
ized  control.  J.  T.  Lawson  outlined  the 
evolution  of  further  concentration  of 
load  control  as  the  system  grew  and  the 
ultimate  consolidation  of  control  at  one 
office  in  Newark  in  1926  with  an  auto¬ 
matic  pilot  board. 

With  the  completion  of  the  132-kv. 
transmission  system  and  the  existing 
and  approaching  interconnections  with 
other  companies,  the  advantage  of  cen¬ 
tralized  control  of  system  operation  to 
this  company  has  become  more  apparent. 

Scheduling  station  loading 

The  132-kv.  transmission  system  ha.s 
made  it  possible  to  schedule  the  loading 
of  generating  stations  so  as  to  obtain 
operating  economy.  These  load  sched¬ 
ules  would  be  almost  impossible  to 
follow  effectively  were  the  system  not 
controlled  at  a  central  point. 

During  1929  the  load  dispatches  issued 
a  total  of  238.986  operating  orders  in 
connection  with  switching  changes,  and 
of  this  total,  only  one  operating  mistake 
resulting  in  interruption  to  service  is 
chargeable  to  the  load  dispatcher.  And 
this  one  interruption  occurred  at  a  time 
which  caused  no  inconvenience  to  the 
customer :  in  fact,  was  not  noticed  or 
reported.  We  feel  justified  therefore 
in  having  incurred  the  co.st  of  installing 
and  maintaining  the  automatic  indicat¬ 
ing  system. 


Two- wire  supervisory  control  system 

R.  J.  Wen.s'ley  and  W.  Al.  Donovan 
de.'>cribed  an  improved  supervisory  con¬ 
trol  and  remote  metering  system  which 
(»perates  over  two  line  wires.  Prac¬ 
tically  any  operation  can  l)e  performed 
by  means  of  the  visicode  .supervisory 
control  equipment,  which  does  not  re- 
(piire  the  simultaneous  use  of  more  than 
two  wires  between  the  local  station  and 
the  remote  station.  We  may  close  and 
trip  a  circuit  breaker  or  similar  switch¬ 
ing  device,  rai.se  and  lower  the  voltage 
of  a  generator  by  means  of  a  motor- 
operated  field  rheostat,  control  the 
operation  of  a  voltage  regulator,  control 
the  gate  opening  on  a  waterwheel  gen¬ 
erator.  and  many  otlier  similar  functions. 


Frequency  transmission  is 
basis  of  remote  and 
totalizing  metering 


Load  kw 
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Relays  and  Service  Security 


The  committee  on  protective  devices 
had  the  following  in  its  report  about 
lightning  protection: 

For  distribution  circuits,  experiences 
of  several  utilities  indicate  that  the 
proper  use  of  lightning  arresters  reduces 
the  number  of  transformer  failures  by 
50  to  00  per  cent,  depending  on  the 
nature  of  the  lightning  in  the  given 
locality  and  the  nature  of  the  equipment. 
In  general,  it  has  been  found  that  the 
older  transformers,  which  are  usually  of 
the  smaller  sizes  and  have  smaller  clear¬ 
ances  between  leads  and  case  and  over 
the  bushings,  are  more  susceptible  to 
failure  due  to  lightning  than  the  newer 
transformers.  One  company  found  that 
transformers  fifteen  to  twenty-five  years 
old  had  a  rate  of  failures  due  to  lightning 
several  times  the  rate  for  transformers 
made  in  the  last  five  years.  This  com¬ 
pany  revised  its  specifications  for  2.080 
to  230/1 15-volt  distribution  transformers 
three  years  ago,  improving  the  arrange¬ 
ment  of  the  leads  and  increasing  the 
flashover  voltages  of  the  leads  to  case 
and  over  the  bushings.  More  than  2.000 
of  these  transformers  were  in  service  in 
1920  and  not  one  failed  due  to  lightning. 

The  Commonwealth  Edison  Company 
has  continued  the  investigations  of 
lightning  damage  on  its  distributioji  sys¬ 
tem  as  described  in  previous  reports. 
Last  year  a  detailed  study  was  made  of 
transformer  locations  adjacent  to  points 
where  transformers'  failed  due  to  light¬ 
ning  and  the  many  possible  factors  of 
such  adjacent  points  correlated  in  an  at¬ 
tempt  to  discover  the  factors  causing 
the  failure  to  occur  on  the  particular 
transformer.  No  new  factors  of  im¬ 
portance  were  discovered.  The  pre¬ 
vious  findings  were  verified:  that  is, 
that  old  transformers  and  transformers 
with  poor  bushings  and  lead  clearances 
are  those  most  likely  to  fail.  Further¬ 
more.  there  appears  to  be  a  peculiar 
tendency  for  failures  to  occur  in  greater 
number  than  their  fair  proportion  at  lo¬ 
cations  where  the  ground  resistance  is 
less  than  20  ohms.  Incidentally,  99  per 
cent  of  all  the  ground  resistance  in  the 
area  studied  is  less  than  75  ohms.  This 
tendency  is  not  what  would  be  expected 
from  laboratory  tests  and  is  not  in 
agreement  with  certain  data  obtained  on 
some  other  systems.  Studies  are  being 
continued. 

.\tid  on  relays :  The  major  part  of 
the  effort  expended  in  development  work 
during  the  past  year  or  so  seems  to  be 
toward  the  reduction  of  time  element  or 
the  development  of  so-called  “high¬ 
speed  relays.”  For  the  past  ten  years 
the  so-called  “time-element  relaying” 
has  been  accepted  rather  generally  as  the 
solution  to  protection  problems.  How¬ 


ever,  with  the  advent  of  high-voltage 
interconnections,  the  instantaneous  dis¬ 
connection  of  system  faults  has  assumed 
vital  importance.  Where  seconds  have 
been  acceptable,  a  few  cycles  are  now 
often  the  maximum  which  can  be  al¬ 
lowed  to  maintain  system  stability.  The 
speed  of  operation  of  circuit  breakers 
has  been  reduced  materially  and  it  is 
('bvious  that  relays  must  follow  suit. 
Many  forms  of  these  high-speed  relays 
are  now  in  commercial  use.  some  of 
them  being  entirely  new  developments 
and  some  of  them  being  evolutions  of 
existing  time-element  design. 

It  cannot  be  said  that  the  use  of  time- 
element  relays  has  been  or  will  be  en¬ 
tirely  superseded.  They  will  probably 
always  be  of  use  in  .some  form  and  in¬ 
dispensable  for  certain  applications, 
such  as  back-up  protection.  It  is  cer¬ 
tain.  however,  that  the  benefits  to  l)e 
derived  from  the  reduction  of  time  in 
relay  and  breaker  operation  are  of  suffi¬ 
cient  value  to  justify  the  general  use  of 
high-speed  relays. 

Interconnection  relay  requirements 

The  morlern  requirements  for  protec¬ 
tive  relays  on  important  system  inter¬ 
connections  were  brought  out  in  sev¬ 
eral  papers,  especially  one  by  O.  C. 
Traver  and  L.  F.  Kennedy.  They 
pointed  out  that  the  usual  methods  of 
relaying  are  becoming  inade<iuate  for 
tie  line  application.  The  need  for  limit¬ 
ing  the  duration  of  faults  on  lines  of 
major  importance  is  unquestioned.  The 
possibility  of  maintaining  stability  by 
quicker  operation  of  protective  equip¬ 
ment  is  well  recognized.  These  consid¬ 
erations  ha\''e  resulted  in  the  development 
of  the  high-speed  relays  and  oil  circuit 
breakers  as  steps  in  the  over-all  reduc¬ 
tion  of  short-circuit  duration. 

Besides  limiting  the  duration  of  short 
circuits,  it  is  frequently  necessary  that 
the  protective  equipment  function  cor¬ 
rectly  at  curreiit  values  below  rated 
load.  On  some  important  interconnec¬ 
tions  the  range  in  capacity  is  such  that 
the  minimum  short-circuit  current  is 
but  a  fraction  of  the  full-load  value.  It 
is  a  requisite,  therefore,  that  the  new 
protective  relay  types  and  methods 
should  give  rapid,  selective  action,  even 
at  low  current  values.  It  is  obvious  that 
the  use  of  cumulative  or  graded  settings 
will  not  ])roduce  the  desired  results. 
Preferably,  therefore,  the  relay  ecpiip- 
ment  should  make  no  attempt  to  operate 
except  when  a  fault  occurs  on  the  cir¬ 
cuit  protected  or  as  back-up  for  dis¬ 
orders  in  a  contiguous  line.  Further¬ 
more.  excepting  where  the  through  cur¬ 
rent  is  limited  chiefly  by  the  impedance 
of  the  protected  line  alone,  its  absolute 
m.ignitude  is  of  little  value  in  determin¬ 


ing  where  any  particular  fault  exists. 

Time  having  iK'en  excluded  in  the 
concept  of  our  problems,  and  current 
magnitude,  or  any  other  single  quantity, 
being  too  variable  to  be  trustworthy,  an 
immediate  comparison  of  two  or  more 
electrical  quantities  is  needed,  as  a 
prompt  means  of  discriminating  between 
go(Kl  and  bad.  These  comparisons  may 
be  listed  as: 

Series  balance  .Comparison  of  currents 
at  the  two  ends  on  a 
circuit. 

Parallel  balance  Comparison  of  currents 
at  one  end  of  two 
parallel  circuits. 

Balanceof  dissimilar 

quantities . c.g.  current  and  voltage. 

The  series  balance  method  gives  a 
comparison  of  the  relative  magnitude  of 
current  values  at  two  points  in  the  same 
circuit.  It  is  the  best  metluKl  of  ob¬ 
taining  selective  action.  This  is  the 
familiar  differential  protection,  in  which 
an  instantaneous  comparison  is  easily 
made  between  currents,  normally  equal 
at  two  points  reasonably  close  to  each 
other.  A  fault  is  indicated  by  an  in¬ 
equality  between  the  two  current  values. 
For  line  protection,  such  methods  in¬ 
volve  the  use  of  pilot  wires,  with  their 
attendant  exfiense  and  technical  prob¬ 
lems.  in  proportion  to  their  length. 
Quick  action  is  secured  with  simultane¬ 
ous  tripping  of  both  ends  of  the  line,  for 
faults  over  its  entire  length. 

On  account  of  the  simplicity,  re¬ 
liability  and  speed  of  this  eciuiimient. 
two  similar  parallel  lines  should  be 
protected  by  balanced  relays  which  will 
operate  to  trip  one  line  when  its  current 
is  a  certain  percentage  above  that  in 
the  other  line.  The  percentage  unbal¬ 
ance  is  chosen  high  enough  to  prevent 
false  operation  on  small  differences, 
such  as  may  be  due  to  variation  in  cur¬ 
rent  transformer  or  transmission  line 
characteristics,  uneriual  mutual  induc¬ 
tance.  and  similar  causes.  The  usually 
accepted  value  is  25  per  cent  unbalance 
on  outgoing  lines. 

Comparison  of  dissimilar  quantities 

In  any  circuit  there  is  a  distinct  dif¬ 
ference  in  the  relative  values  of  current 
and  voltage  l)etween  load  and  fault  con¬ 
ditions.  A  relay  operating  on  the  ratio 
of  these  quantities  is.  therefore,  valuable 
in  indicating  the  occurrence  and  loca¬ 
tion  of  a  fault.  The  ratio  between 
voltage  and  current  is  impedance,  and 
impedance,  neglecting  the  fault  com¬ 
ponent,  is  a  measure  of  distance. 

On  any  transmission  line  section  the 
impedance  is  known,  and  if  a  relay  hav¬ 
ing  an  ohmic  pick-up  is  set  at  a  low’er 
value  than  that  of  the  line,  its  operation 
will  result  only  in  case  the  section  con¬ 
sidered  is  at  fault.  Such  an  arrange¬ 
ment  needs  very  little  time  delay  and, 
therefore,  approximates  the  methods 
which  employ  a  comparison  of  currents 
in  parallel  circuits. 
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Cables,  Transmission  and  Distribution 


THKRE  has  been  discussion  for 
many  years  concerning  tlie  effec¬ 
tiveness  of  cable  in  reducing  the  poten¬ 
tial  of  incoming  surges,  and  as  a  result 
considerable  uncertainty  has  existed  as 
to  wbetber  or  not  current  practices  are 
correct  with  regard  to  methods  of  pro¬ 
tection,  both  of  the  cable  itself  and  of 
apparatus  connected  to  the  cable. 

Recognizing  this  problem  as  being 
of  great  importance  to  both  manufac¬ 
turers  and  i)perators,  a  joint  investiga¬ 
tion  by  the  (leneral  Electric  Company, 
the  Consumers  Power  Company  and  the 
Detroit  Edison  Compatiy  was  arranged 
late  in  the  summer  of  1929.  'Fbe  results 
were  reported  by  Messrs.  McEaebron, 
Hemstreet  and  Seelye.  .Some  of  the 
conclusions  reached  are : 

1.  'I'liere  was  no  appreciable  change 
in  wave  shape  with  distance  for  the 
section  of  line  used.  The  crest  voltage 
of  the  waves  was  close  to  the  critical 
eorona  voltage  of  the  line.  Hence  no 
great  attenuation  of  crest  voltage  ap- 
I)ears  and  very  little  change  in  the 
wave  front.  The  distance  covered  by 
measurement  with  sphere  gaps  and  os¬ 
cillograms  was  3.7  miles. 

2.  Attenuation  of  crest  voltage  was 
small.  In  traveling  3.t>8  miles  the  steep 
wave  was  reduced  L'i-.S  per  cent  and  the 
medium  wave  was  reduced  14.7  per  cent. 

3.  High-frequency  oscillations  which 
appear  on  the  front  of  a  steep  wave  are 
damped  as  the  wave  travels  along  the 
line. 

4.  A  wave  having  a  front  whose 
length  is  short  compared  to  the  time 
re(|uired  for  the  voltage  to  build  up  in 
the  cable  will  he  less  steep  after  passing 
through  a  cable. 

5.  The  amount  of  change  in  wave 
front  for  a  wave  passing  through  a  cable 
will  depend  on : 

(a)  The  steepness  of  the  wave  front, 
(h)  The  length  of  the  crest  or  near 
cre.st  of  the  wave. 

(c)  The  length  of  the  cable. 

(d)  The  values  of  surge  impedance 
for  line  and  cable. 

6.  A  wave  passing  through  a  .Section 
of  cable  will  have  its  crest  value  re¬ 
duced  unless  the  wave  has  a  flat  top 
long  enough  to  cover  the  time  reejuired 
for  the  cable  voltage  to  build  up  by 
reflections  to  practically  the  cre.st  value 
of  the  incident  wave. 

Eor  a  5(K)-ft.  section  of  cable  the  crest 
voltage  was  reduced  10.8  per  cent  for 
both  the  steep  wave  and  the  medium 
wave. 

For  a  l,0()0-ft.  cable  the  crest  voltage 
was  reduced  24  per  cent  for  the  steep 
wave,  23.3  per  cent  for  the  medium 
wave  and  17  per  cent  for  the  slow 
wave. 


7.  When  a  wave  passed  into  the  cable 
the  initial  transmitted  wave  was  ap- 
pro.ximately  30  per  cent  of  the  incident 
wave.  This  value  is  <lependent  on  the 
surge  impedance  of  both  line  and  cable. 

8.  .A  short  .section  of  cable  acts  like 
a  concentrated  capacity  at  the  open  end 
of  a  line  or  at  an  intermediate  point 
in  a  line,  provided  the  length  of  the 
wave  front  is  long  when  compared  to  the 
time  recjuired  for  the  wave  to  he  re¬ 
flected  through  the  cable.  Such  a  cable 
or  capacitor  does  not  reduce  the  surge 
voltage  at  the  connected  point  if  the  in¬ 
cident  wave  has  a  long  flat  top. 

9.  .Short  lengths  of  cable  cannot  he  re¬ 
garded  as  ])rotective  devices  for  the 


reduction  of  overvoltage  surges  with 
long  flat  tops  such  as  often  occur  in 
service. 

Buried  transformers  perform 
satisfactorily 

E.xperiments  with  buried  transformer.s 
were  started  in  Toronto  in  1924.  C.  E. 
Schwenger  reported  tlvit  this  practice 
was  especially  desirable  with  the  larger 
size  of  the  25-cycle  transformer  to  avoid 
adverse  comment  on  pole  mounting  in 
residential  districts.  The  case  is  made 
somewhat  larger  and  heavier  than  for 
pole  mounting,  size  and  weight  being 
of  less  consequence.  Breathing  is  pre¬ 
vented  by  means  of  a  seal  which  proves 


tight  at  10  lb.  per  square  inch.  A  spe¬ 
cial  huried-type  oil-immersed  fuse  cut¬ 
out  has  been  developed  having  a  valve 
for  escape  of  blow-out  gases.  Thirty 
such  installations  Jire  in  service  in 
Toronto  and  operate  at  nearly  their 
normal  full  load  rating  without  e.xceed- 
ing  permissible  temperatures. 

The  story  of  the  Hydro-Gatineau 
connection 

The  power  reiiuirements  of  the  On¬ 
tario  and  Toronto  25-cycle  systems  were 
outlined  by  E.  T.  J.  Brandon,  who  re¬ 
ported  also  a  comprehensive  record  of 
the  reasons  for  all  the  important  deci¬ 
sions  in  the  execution  of  the  intercon¬ 
nection  with  the  Gatineau  Power 
Company  to  supply  the  power  reejuired 
in  e.xcess  of  the  already  limited  output 
of  Niagara.  A  .survey  of  the  Toronto 
load  brought  out  the  possibility  of  locat¬ 


ing  the  220-kv.  .station  .so  as  to  supply 
the  13.2-kv.  power  directly  for  the  hK'al 
feeders  through  the  medium  of  delta 
tertiary  windings  otherwise  demanded 
for  the  circulation  of  harmonic  currents. 
Windings  for  110  kv.  were  provided  for 
connection  to  the  existing  sy.stem.  The 
ultimate  capacity  is  360,000  kva.  with 
four  incoming  220-kv.  lines.  The  in¬ 
stallation  also  comprises  four  25,000- 
kva.  outdoor  .synchronous  condensers. 
Lightning  arresters  are  omitted,  pro- 
'tection  relying  on  co-ordination  of 
the  system  insulation  ( as  described  by 
G.  D.  Floyd  in  another  paper).  In 
grounding  the  station,  special  effort  was 
made  to  avoid  ground  gradients  due  to 
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scattered  faults.  Teletypewriter  service 
over  the  Bell  system  is  employed  for 
communication  with  the  Gatineau 
system. 

25,000-kva.  outdoor  condensers 
at  Leaside 

In  November.  \929,  the  first  of  the 
25,U()U-kva.  vertical  shaft,  outdc^or  type 
synchronous  condensers  for  the  Toronto- 
Leaside  transformer  station  of  the 
Hydro-Electric  Power  Commission  of 
Ontario  was  placed  in  service.  Messrs, 
kicker,  Dunbar  and  Day  described  the 
installation  and  the  factors  considered 
in  the  design.  Each  unit  includes  the 
synchronous  condenser,  direct-connected 
exciter  and  separate  cotistant-voltage 
pilot  exciter,  all  on  one  shaft.  A  ver¬ 
tical  unit  could  be  more  economically 
inclosed  for  outdoor  installation  than 
could  a  horizontal  unit ;  the  removal  of  a 
rotor  from  the  stator  usually  presents  a 
tedious  problem  with  a  large,  high-speed 
horizontal  unit. 


TWO-WAY  television  is  an  ac¬ 
complished  fact  in  the  laboratory. 
To  make  it  possible  several  notable 
advances  have  been  made  in  the  former 
technique  of  one-way  television.  The 
upper  limit  of  transmission  frequency 
has  been  elevated  from  20,000  to  40,000 
cycles  to  insure  an  image  carrying 
unmistakably  recognized  traits  and  ex¬ 
pressions.  The  intensity  of  the  scanning 
beam  has  been  reduced  and  the  color 
changed  to  blue,  less  annoying  to  the 
eye  and  more  useful  to  the  plujto- 
electric  cells.  The  interior  of  the  l)ooth 
is  lighted  in  amber  tone,  pleasing  to 
the  eye  but  a  matter  of  itidifference  to 
the  cells.  Water-cooled  neon  lamps 
capable  of  carrying  a  high  current 
provide  the  needed  increase  in  beam 
intensity;  they  are  argon  filled  for  en¬ 
hanced  ionization.  Amplification  buikE 
up  the  photo-electric  cell  voltage  of  50 
microvolts  to  100  volts  as  the  receiving 
neon  lamp. 

The  simultaneous  transmission  of 
both  images  and  both  conversations  re- 
(|uires  eight  circuits,  two  for  the  image 
signals,  two  for  the  voice,  one  for  syn¬ 
chronizing,  two  for  order  wires  and  one 
spare.  This  seems  to  indicate  that  two- 
way  television  service  when  commer¬ 
cially  available  will  have  to  be  restricted 
for  some  time  to  transmission  between 
large  cities  and  conducted  on  an  ap¬ 
pointment  basis. 

Expansion  of  communication  services 

The  e.xpansion  of  the  later  branches 
of  communication  were  recorded  in  the 
annual  report  of  the  communication 
committee.  The  extension  of  toll  cable 
continued  even  more  r.ai)idly  during 


To  aid  repairs  the  upper  bearing 
bracket,  or  guide-bearing  support,  is 
arranged  with  a  demountable  center,  only 
large  enough  to  permit  the  crane  block 
to  pass  through  the  hole.  This  arrange¬ 
ment  permits  the  attachment  of  the 
crane  to  the  shaft  without  the  exposure 
of  the  whole  top  surface  of  the  unit, 
as  would  be  the  case  if  the  entire  top 
bracket  had  to  be  removed. 

In  overhauling,  a  truck  is  run  under 
the  exciters,  they  are  held  with  jacks 
while  being  detached,  and  then  the 
truck  is  run  out  of  the  way.  The  block¬ 
ing  of  the  thrust  bearing  is  removed  and 
the  rotor  dropped  by  the  crane  onto 
the  pit  floor,  thus  giving  access  within 
the  inclosure  to  both  rotor  and  stator 
surfaces. 

The  thrust  bearing  is  of  the  Kings¬ 
bury  tilting  shoe  type.  Starting  and 
stopping  are  entirely  automatic ;  in  stop¬ 
ping,  the  machine  is  brought  to  rest  by 
a  combination  of  dynamic  braking  and 
air  braking. 


1929  than  for  the  previous  year.  Ap¬ 
proximately  3,700  miles  of  loaded  inter¬ 
city  cable  were  added  to  the  system, 
together  with  about  1,300  miles  of 
short-haul  toll  cable,  making  a  total  of 
5,000  miles  for  the  year  and  a  total  of 
toll  cable,  both  long  and  short  haul,  for 
the  United  States  of  about  20,000  miles. 
The  greater  part  of  this  mileage  is  in 
the  northeastern  section  of  the  country, 
but  extensions  are  being  made  rapidly 
in  the  South  and  West.  Continuous 
cable  plant  now  extends  from  Bath, 
Me.,  to  Charlotte,  N.  C,,  and  westward 
over  several  routes  as  far  as  Iowa  City, 
Iowa. 

Recently  there  have  been  introduced 
in  this  country  two  methods  for  secur¬ 
ing  more  economically  the  advantages 
of  the  underground  cable  where  the 
rate  of  growth  does  not  recjuire  the  fre- 
(juent  placing  of  additional  cables.  In 
one  of  these  methods  a  cable,  protected 
by  means  of  impregnated  paper,  jute 
and  steel  tape  covering,  is  buried  in 
the  ground  without  conduit.  In  the 
second  method  a  single  fiber  conduit  is 
laid  and  the  lead-covered  cable  is  drawn 
into  it.  In  both  these  new  methods 
manholes  are  placed  only  at  points 
where  loading  coils  are  to  be  inserted. 
This  results  in  the  reduction  of  the 
number  of  manholes  as  compared  to 
previous  practice  from  about  8  per 
loading  section  to  only  one. 

Dial  system  extension 

The  growth  of  dial  system  service  in 
the  United  States  during  1929  was 
rapid  and  is  represented  by  an  increase 
of  dial  telephones  of  appro.ximately 
iS5().000.  or  24.3  j)er  cent.  Approx¬ 


imately  211  per  cent  of  the  total  tel¬ 
ephones  in  the  United  States  are  now 
oj)erated  on  the  dial  basis. 

The  rapid  extension  of  carrier  tel¬ 
ephone  facilities  throughout  the  United 
States  continued  during  1929.  The  in- 
crea.se  in  numl)er  of  channel  miles  in 
service  was  ai»proximately  135,000,  or 
57  per  cent. 

Tests  have  shown  that  satisfactory 
two-way  telephony  is  possible  between 
airplanes  and  practically  any  telephone 
connected  with  the  United  States.  In 
several  of  the  tests  commercially  satis¬ 
factory  communication  was  maintained 
between  an  air])lane  here  and  telephone 
stations  in  Europe. 

Traffic  signals 

There  has  been  considerable  extension 
of  electric  traffic  signals.  The  newer 
devices  show  a  decided  shift  toward  the 
“New  Jersey”  cycle,  green,  amber,  red, 
green. 

In  congested  districts  there  has  been 
a  considerable  increase  in  progressive 
signals.  With  these  a  vehicle  starting 
at  one  end  of  a  street  protected  with  a 
green  light  may  travel  through  to  the 
end  without  being  delayed  by  a  red  light 
provided  speed  is  kept  within  predeter- 
mined'limits. 

Simultaneously  there  has  also  been  a 
considerable  increase  in  signals  con¬ 
trolled  by  the  vehicle.  These  are  set 
to  show  green  normally  on  the  more 
traveled  route  and  are  reversed  by 
vehicles  running  over  a  switch  or  mag¬ 
net  in  the  .street. 

Room  noise  studied 

A  joint  study  by  Bell  and  N.E.L..\. 
engineers  has  been  in  progress  to  as¬ 
certain  the  range  of  magnitude  of  r(X)m 
noise  in  typical  telephone  locations. 

On  the  average,  ro<3m  noise  in  resi¬ 
dences  was  about  20  decibels  less  in 
magnitude  than  that  in  business 
locations. 

The  spread  in  the  magnitudes  of  busi¬ 
ness  room  noises  was  about  40  db., 
as  compared  to  20  db.  for  residence 
room  noises.  These  spreads  include  90 
per  cent  of  the  measurements,  e.xcluding 
the  lowest  and  highest  5  per  cent.  The 
standard  deviation  of  the  measurements 
was  about  12  db.  for  business  noise  and 
6  db.  for  residence  noise. 

Room  noises  average  4  or  5  db.  higher 
in  summer  than  in  winter. 

In  general,  the  magnitude  of  residence 
noise  was  affected  to  only  a  minor  ex¬ 
tent  by  the  size  of  the  town  or  city  in 
which  it  was  measured. 

On  the  average,  the  frequency  com¬ 
position  of  residence  noise  was  about  the 
same  as  that  of  business  noise.  The 
masking  effect  of  the  noise  on  a  tone 
covering  the  range  750-1,500  cycles  was 
greater  than  that  on  ranges  above  and 
below  this.  The  magnitudes  of  com¬ 
ponents  in  the  lower  part  of  the  range 
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covered  (about  250-5, U(X)  cycles)  ap-  line  such  that  no  distortion  whatsoever  cut-ofif  frequency  of  the  new  circuit  is 

peared  to  be  somewhat  larger  than  those  will  be  caused  to  program  material  about  11,000  cycles,  permitting  effective 

in  the  higher  part  |>f  this  range.  transmitted  over  the  line,  whatever  be  transmission  of  a  frequency  band  ex¬ 

its  length.  Ideally  also,  program  pick-  tending  up  to  about  8,000  cycles, 
up  apparatus,  radio  transmitters,  radio  New  amplifiers,  attenuation  equalizers, 
receivers  and  loudspeakers  should  be  automatic  devices  to  overcome  effects 

such  that  the  program  delivered  from  of  varying  cable  temperature  and  delay 

the  loudspeaker  should  sound  exactly  equalizers  have  rounded  out  the  im- 

,imul-  like  the  original  program  delivered  to  a  proved  circuit  facilities.  A  measure- 

direct  listener  in  the  best  location.  To  ment  of  the  transmission  loss  of  the 

meet  this  ideal,  however,  would  reiiuire  2,200-mile  test  length  of  B-22-N  cable 

About  35,000  that  the  whole  audible  range  of  frequen-  circuit  indicated  that  over  the  range 
cies,  extending  from  about  20  to  20,000  from  35  cycles  to  8,000  cycles  the  trans¬ 
cycles,  and  a  tremendously  wide  range  mission  loss  was  practically  the  same  at 
of  volumes  representing  power  differ-  all  frequencies,  departing  about  rt  2  db. 
ences  of  more  than  a  million-fold  be 

handled  without  any  distortion  what-  Range  of  volume 

soever,  ^  favorably  seated  listener  to  a  high- 

These  general  considerations  have  led  grade  orchestra  is  treated  to  a  wide 
to  the  adoption  of  the  following  as  prac-  range  of  volumes.  Opinions  differ  as  to 
tical  standards  of  performance  for  the  vvide  a  volume  range  can  be 

new  cable  system :  appreciated  by  such  a  listener,  but  it 

1.  Frequency  range  to  be  transmitted  j^gems  certain  that  it  is  at  least  60 

without  material  distortion  about  50  ^  corresponding  to  a  power  range 

to  80,000  cycles.  million  to  one.  I'lie  human  ear 

2.  Volume  range  to  be  transmitted  gj^ri  hear  volume  ranges  in  excess  of 

without  material  interference  from  ex-  iqq  ji,  ^  corresponding  to  a  power 
traneous  line  noise— about  40  db.,  which  range  of  ten  billion  to  one.  For  loud- 
corresponds  to  an  energy  range  of  speaker  reproduction  it  has  been  found 
10.000  to  1.  tliat  a  room  must  be  particularly  quiet 

ry,,  .  .  in  order  to  be  able  to  appreciate  a 

The  new  circuit  set-up  gg  j„ 

The  new  transmission  paths  are  pro-  three-quarters  of  the  usual  residences 
vided  by  means  of  No.  16  B.  &  S.  gage  are  probably  too  noisy  for  a  volume 
non-phantomed  pairs  having  a  capaci-  range  as  great  as  this  to  be  appreciated, 
tance  of  0.062  mfd.  per  mile.  These  a  40-db,  volume  range,  correspond- 
pairs  are  loaded  with  22-milhenry  in-  ing  to  a  power  range  of  ten  thousand 
ductance  coils  spaced  3,000  ft.  apart,  to  one,  can  be  appreciated  in  most  rooms 
Present  long-distance  message  telephone  where  radio  listening  is  done  and  is 
circuits  in  cable  have  loading  coils  (juite  satisfactory  for  most  musical 
spaced  6,0(X)  ft.  apart.  The  nominal  selections. 


improved  broadcast  program  circuits 

Radio  broadcasting  stations  covering 
various  local  areas  in  the  United  States 
are  connected  together  by  wire  circuits 
so  that  i)rograms  are  delivered  si 
taneously  to  all  of  them.  Thus,  it  is 
possible  to  deliver  a  program  to  the 
whole  nation  at  once, 
miles  of  telephone  circuits  are  now  being 
regularly  utilized  for  this  service  and 
about  150  radio  broadcasting  stations 
receive  programs  from  one  or  more  of 
the  chains  of  wire  circuits. 

Because  of  the  special  characteristics 
which  program  transmission  circuits 
must  possess  it  has  been  necessary  to 
develop  an  entirely  new  type  of  cable 
circuit,  in  which  the  method  of  placing 
the  wires  in  the  cables,  the  type  of  load¬ 
ing  and  all  of  the  apparatus,  including 
amplifiers  and  distortion-correcting  ap¬ 
paratus  for  both  amplitude  and  delay, 
differ  radically  from  other  cable  circuits. 
The  development  was  recently  completed 
and  a  trial  installation  made  in  which 
wires  were  looped  back  and  forth  in  the 
cables  between  New  York  and  Pitts¬ 
burgh  so  as  to  produce  a  circuit  2,200 
miles  in  length.  Tests  were  made  on 
this  circuit  over  a  period  of  several 
months  and  very  satisfactory  results 
were  obtained.  They  were  reported  by 
A.  B.  Clark  and  C.  W.  Green. 

Transmission  requirements 

For  program  transmission  the  ideal, 
of  course,  is  to  provide  a  transmission 
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Mercury-Vapor  Unit 

a  Commercial  Success 


FOR  seven  years  the  engineers  of  the 
Hartford  Electric  Light  and  General 
Electric  companies  have  labored  co¬ 
operatively  to  demonstrate  the  poten¬ 
tialities  of  the  mercury-vapor  cycle 
for  the  more  economical  operation  of 
generating  equipment.  Experiments 
were  numerous;  changes  not  infre¬ 
quent;  rumors  dev^eloped  at  intervals. 

NOW  the  organization  which  dis¬ 
played  such  pioneering  courage  and 
faith  in  Dr.  Emmet’s  hopeful  dream 
is  willing  to  say  that  the  process  has 
been  proved  conclusively  to  be  sound 
in  both  theory  and  practice;  10,000 
B.t.u.  per  kilowatt-hoi'.r  is  the  effi¬ 
ciency  now  obtained. 


By  T.  H.  SOREN 

]'ice-Presiiit'ul  Hartford  Electric  Lifiht  Coml'any, 
Hartford,  i  loin. 


The  original  installation  of  this  development  was  made 
at  the  Dutch  I’oint  station  in  1923.  This  included  a 
mercury  turbo-generator  which  delivered  1,800  kw.  to 
the  busbars  and  a  condenser  i)roducing  40,000  lb.  of 
steam  per  hour  at  200  lb.  pressure  and  560  deg.  tem- 
])erature. 

d'wo  experimental  lK)ilers  were  use<l  at  Dutch  Point. 
The  first  j)roved  the  entire  practicability  of  the  mercury 
cycle  and  demonstrated  that  the  predicted  economy  was 
obtainable,  but  it  was  not  commercially  practical.  After 
several  months’  ojK-ration  the  second  boiler  was 
developed. 

The  second  boiler  was  of  the  drop  tube  ty|)e  and  was 
successfully  operated  for  several  years.  From  exi)eri- 
ence  with  this  boiler,  a  new  boiler  of  commercial  size 
was  developed,  similar  in  all  essentials  to  its  predecessor. 


Experience  with  the  mercury-vapor  process 
devised  by  Dr.  \V.  L.  R.  Emmet  of  the  General 
Electric  Company,  as  in.stalled  at  the  South 
Meadow  station  of  the  Hartford  Electric  Light  Com¬ 
pany.  proves  conclusively  that  this  method  of  i)ower 
generation  is  entirely  sound  both  in  theory  and  practice, 
hdectrical  energy  is  being  commercially  i)roduced  by  this 
unit  upon  a  fuel  consum])tion  of  0.7  lb.  of  first-class 
bituminous  coal  ])er  net  kilowatt-hour.  This  is  ecpiiv- 
alent  to  about  10,000  H.t.u.s  per  kilowatt-hour,  and  these 
results  indicate  that  in  less  than  3‘,  years  the  economies 
of  the  unit  will  wi]x*  out  the  estimated  excess  invest¬ 
ment  over  the  cost  of  a  conijilete  10,000  kw.  addition  to 
the  existing  steam  plant  and  the  cost  of  a  further  Ixiiler 
addition  cajiable  of  furni.shing  steam  for  an  additional 
10,000  kw.  The  final  in.stallation  cost  was  considerably 
below  the  estimate. 

This  ])ioneer  commercial  installation  consists  of  a 
mercury  boiler,  turbine  and  accessory  equipment  which 
delivers  10,000  kw.  in  electrical  energy  at  the  station 
busbars  and  also  delivers  130,000  lb.  of  steam  per  hour 
at  275  11).  pressure  and  700  deg.  temperature  at  the  boiler 
room  hea’der.  The  steam  is  generated  by  condensing  the 
mercury-vapor  exhaust  from  the  turbine. 
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Performance  of  mercury-vapor  unit 

Combined  result.s  of  generation  by  mercury  unit  direct 
and  by  steam  produced,  assuming  steam  utilization  at 
the  rate  of  lU  lbs.  per  net  kw.-hr.  (South  Meadow  Station) 
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Mercury-vapor  turbine, 
valve,  relief  pipe  and 
controls 


The  new  unit  was  installed  in  the  South  Meadow 
station  in  1928. 

Defective  workmanship  led  to  the  failure  of  a  tulje 
in  this  first  South  Meadow  l>oiler.  The  design  required 
extremely  accurate  workmanship  to  insure  safe  opera¬ 
tion.  Several  months,  therefore,  were  required  to 
redesign  and  manufacture  new  tubes  more  rugged  in 
construction  and  Ix'tter  fitted  for  l)oiler  practice.  The 
retuhed  boiler  is  now  operated  at  its  full  rated  capacity. 
Its  operation  is  extremely  simj)le  and  of  great  flexibility. 

Six  years  without  mercurial  poisoning 

The  exjx'rimental  installation  at  Dutch  Point  was  built 
and  operated  on  the  assumption  that  there  was  no  hazard 
from  mercurial  |Mjisoning  to  the  operators.  'I'he  art  of 
welding  had  not  then  advanced  to  the  present  degree  of 
accuracy  and  reliability  and  an  occasional  leak  would 
develo]).  .\t  first  no  s]X“cial  precautions  were  taken 
during  the  construction  and  overhauling  of  the  ai)i)a- 
ratus.  Several  men  were  affected  by  mercury  taken  into 
the  system  through  the  mouth.  The  men  recovered  very 
shortly.  The  remedy  was  light  exerci.se  in  the  open  air. 
In  the  worst  case,  the  man  recovered  and  was  entirely 
comfortable  within  four  days,  hut  was  kept  under 
observation  for  an  additional  week.  There  has  never 
Ix'en  a  case  of  chronic  jHiisoning  which  ])roduces  saliva¬ 
tion,  etc. 

.\n  intensive  study  was  made  of  the  whole  situation ; 
very  simple  precautions  were  taken  to  protect  the  oper¬ 
ators  and  repair  men.  and  there  have  been  no  cases  of 
nx'rcurial  poisoning  for  the  last  six  years. 

'fhe  header  of  the  .second  boiler  at  Dutch  Point  was 
of  insufficient  strength  and  ojxMied  up.  The  flue  and 
.stack  temperatures  in  this  installation  were  high  and  a 
considerable  amount  of  mercury  was  carried  out  through 
the  stack  about  the  station  yard.  No  inconvenience  was 


suffered  by  any  of  the 
employees  about  the 
plant,  and  the  opening, 
though  considerable,  was 
similar  to  the  opening  of 
the  header  under  hydro¬ 
static  pressure.  M  e  n 
standing  immediately  in 
front  of  the  boiler  were 
not  aware  of  the  accident 
until  they  noted  the  fall¬ 
ing  off  of  the  mercury 
level  in  the  boiler.  Owing 
to  the  low  specific  heat  of 
mercury,  there  was  no  disruption  or  other  violent  action 
from  the  failure,  and  no  injury  to  the  settings  resulted. 

The  commercial  installation  at  South  Meadow  has 
taken  advantage  of  the  Dutch  Point  experience  and  there 
is  no  possibility  of  the  operators  coming  in  contact  with 
mercury  in  any  form.  Precautions  are  taken  in  cases  of 
repair  and  maintenance  work  which  have  entirely  elimi¬ 
nated  any  hazard  to  employees. 

During  the  operation  of  the  experimental  plant  at 
Dutch  Point  there  was  a  loss  of  mercury  from  two 
causes:  First,  more  or  less  carelessness  and  lack  of 
experience,  and,  second,  the  failure  of  the  header  men¬ 
tioned  above.  The  amount  of  mercury  used  in  the  experi¬ 
mental  installation  was  about  20  tons.  The  total  loss 
from  all  causes  was  less  than  2  tons  over  the  complete 
]xriod  of  ojieration  and  reconstruction.  The  principal 
loss  was  the  result  of  the  failure  of  the  header  men¬ 
tioned  alx)ve. 

At  South  Meadow  one  of  the  tubes  in  the  boiler 
failed,  due  to  faulty  workmanship.  A  considerable 
amount  of  mercury  was  released  to  the  furnace.  The 
pulverized  coal  siq^ply  was  immediately  shut  off.  As 
mercury  condenses  at  atmospheric  pressure  at  approxi¬ 
mately  675  deg.  F.  a  very  large  ]xrcentage  of  escaped 
mercury  was  recovered  from  the  flues,  stack  and  ash  pit. 
The  temperature  at  the  base  of  the  stack  is  approximately 
300  deg.  F.,  so  that  a  very  considerable  amount  of  the 
mercury  condensed  before  it  reached  the  top  of  the 
stack.  There  was  no  evidence  of  any  considerable 
amount  of  mercury  about  the  station  yard  or  buildings. 
With  this  excejition,  there  has  been  no  loss  of  mercury 
in  the  present  installation. 

In  the  case  of  leakage  about  the  piping  or  turbine,  all 
mercury  is  recovered,  and  in  case  of  tube  failure  a  large 
percentage  of  the  escaped  mercury  will  be  recovered. 

The  mercury  turbo-generator  room  is  entirely  sep- 
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Upper  air  ducts  and 
expansion  joints 

Tnusual  construction  was  developed  for  the 
mercury-vapor  settings.  This  view  is  along 
the  front  of  the  boiler.  Explosion  doors 
appear  in  the  upper  part  of  the  figure. 


arated  from  the  other  parts  of  the  operating 
floor  and  the  lioiler  room.  One  man  and  a 
helper  per  shift  were  added  to  the  station 
force  to  he  pre.sent  in  this  room  to  watch  the 
operation.  The  control  of  the  load  is  by 
the  boiler  room  operators  varying  the  pres¬ 
sure  on  the  mercury  boiler. 

Mechanical  problems  offered 
chief  difficulty 


The  entire  commercial  development  of 
this  cycle  has  been  carried  on  at  Hartford, 
and  due  to  the  novelty  of  the  jirocess,  a' num¬ 
ber  of  obstacles  have  been  met  and  over¬ 
come.  The  use  of  mercury  in  the  process 
has  caused  no  difficulty  whatsoever.  It  is  absolutely 
.stable  and  no  interference  has  ever  been  experienced 
from  oxidation  or  other  causes  with  its  use.  The  diffi¬ 
culties  met  have  been  in  the  mechanical  hatulHng  of  mer¬ 
cury.  Owing  to  the  cost  and  weight  of  mercurv,  the 
major  objective  has  been  the  develojiment  of  equipment 
using  a  minimum  amount  of  mercury  in  the  process. 
The  boiler,  piping,  valve  bodies,  condenser,  turbine  cas¬ 
ing,  etc.,  are  all  low-carhon  steel. 

The  installation  has  been  in  regular  operation  since 
February  4,  19.10,  and  is  used  similar  to  our  regular 


steam  equipment.  The  load  is  reduced  to  1,000  kw.  at 
night  and  the  unit  is  shut  down  from  Saturday  noon  tc 
Monday  morning,  when  hydro-electric  energy  is  avail¬ 
able  through  interconnection.  Under  these  conditions 
the  equipment  as  operated  has  turned  out  a  total  to  date 
of  40.000.000  kw.-hr.  net.  at  a  coal  rate  of  0.7  lb.  per 
kilowatt-hour.  This  includes  the  electrical  energy  deliv¬ 
ered  by  the  mercury  turbine  to  the  station  bus,  plus  the 
use  of  steam  in  the  steam  turbine  units  at  the  station. 

Experience  at  Hartford  shows  that  the  pre.sent  coal  rate 
will  he  reduced  by  further  development  and  that  a  con¬ 
siderably  higher  capacity  can 
he  produced  from  approxi¬ 
mately  the  same  investment 
cost.  The  result  is  that  the 
initial  co.st  of  this  system 
will  not  he  materially  in 
excess  of  the  cost  of  equiva¬ 
lent  station  capacity,  plus 
.steam  capacity. 


Mercury  piping  and 
economizer  tubes  in 
boiler  setting 


July  5,  ELECTRICAL  WORLD 


37 


P,  M.  Downing  New  Vice-  trical  construction  were  added.  .About 

Pr  'etident  of  N.E.L.A.  “  f'"’ 

•  president  and  {general  manager  to  suc- 

Faul  M.  Downing,  first  vice-president  ceed  brank  A.  Leach,  J 

and  general  manager  of  the  Pacific  Gas 

&  Electric  Company,  was  elected  fourth  Pacific  Coa.st  Electrical  Association  and 
vice-president  of  the  National  Electric  active  member  of  the  American  In- 
Light  Association  at  the  convention  held  s^'t^te  of  Electrical  Engineers  and  of  ^ouge 

Mr  nr.«rn-  otl^cr  technical  societies. 


W.  R.  Bell  Appointed  to  Executive 
Position  in  Louisiana 

[r.,  who  retired.  VV.  R.  Bell,  since  1926  general  superin- 
Mr.  Downing  is  a  past-president  of  the  tendent  of  the  El  Paso  Electric  Com¬ 
pany,  El  Paso,  Tex.,  has  been  made 
general  superintendent  of  the  Baton 
;  Electric  Company  and  the 
Louisiana  Steam  Products  Company, 
Baton  Rouge,  La.  He  will  be  suc¬ 
ceeded  in  El  Paso  by  H.  C.  Leonard, 
who  has  been  in  charge  of  the  electrical 
department  of  the  Virginia  Electric  & 
Power  Company,  Richmond. 

Mr.  Bell  has  been  employed  by  com¬ 
panies  operating  under  the  executive 
management  of  Stone  &  Webster,  Inc., 
since  1906.  He  began  in  the  account¬ 
ing  department  of  the  Paducah  Electric 
Company,  working  during  vacations 
while  attending  college.  Following  his 
graduation  from  Rose  Polytechnic  In¬ 
stitute,  Terre  Haute,  Ind.,  as  electrical 
engineer,  Mr.  Bell  accepted  the  position 
of  assistant  superintendent  of  the  Baton 
Rouge  Electric  Company,  later  being 
made  sales  manager.  Subseijuently  he 
was  sent  to  Haverhill,  Mass.,  as  sales 
manager  of  the  Haverhill  Gas  Light 
Company.  In  August,  1924,  Mr.  Bell 
was  sent  to  El  Paso  as  sales  manager. 
His  excellent  record  as  head  of  the 
sales  department  led  to  his  selection  as 
general  superintendent  in  1926,  and 

Irving  E.  Moi’ltroi*.  chief  engineer 
of  the  Edison  bdectric  Illuminating 
Company  of  Boston,  and  Norman  R. 

Giuson,  vice-president  of  the  Niagara  * 

Falls  Power  Company,  were  recently 
awarded  Elliott  Cresson  gold  medals 


Mr.  Edison  Receives 
John  Scott  Medal 

In  the  presence  of  a  distinguished 
group  of  people  Thomas  A.  Edison  re¬ 
ceived  the  John  Scott  medal  and  an  ac¬ 
companying  award  of  $1,000  on  June  25 
at  his  laboratory  in  West  Orange,  N.  J. 
I'he  award  was  made  in  recognition  of 
Mr.  Edison’s  outstanding  contributions 
to  science.  Associate  Supreme  Court 
Justice  Owen  J.  Roberts,  who  made  the 
pre.sentation,  recounted  the  history  of 
the  award  and  paid  tribute  to  the 
achievements  of  the  great  inventor.  In 
responding  Mr.  Edison  expressed  his 
gratitude  for  the  distinguished  honor 
bestowed  upon  him. 


C.  L.  Harrod  Assigned  to 
Utility  Managership 

Clifford  L.  Harrod,  industrial  com¬ 
missioner  and  general  manager  of  the 
Indianapolis  Chamber  of  Commerce 
since  February,  1927,  has  been  appointed 
general  manager  of  the  Indianapolis 
Power  &  Light  Company.  As  general 
manager  of  the  public  utility  company, 
Mr.  Harrod  will  fill  one  of  the  offices 
held  by  Norman  A.  Perry  since  early  in 
1927,  when  the  Indianapolis  Power  & 
Light  Company  was  formed  by  a  consol¬ 
idation  of  two  competing  companies.  Mr. 
Perry  will  continue  in  the  office  of  presi¬ 
dent  of  the  company,  but  will  turn  over 
the  duties  of  general  manager  to  Mr. 
Harrod.  Mr.  Harrod  is  a  graduate  in 
electrical  engineering  of  Purdue  Uni¬ 
versity.  Before  making  his  connection 
with  the  Chamber  of  Commerce  as  head 
of  its  industrial  commission,  he  was 
consulting  electrical  engineer  for  the 
Indiana  Coal  Operators’  Association. 

T 

C.  H.  Hardesty  Heads  East 
Central  Division 

Charles  Howard  Hardesty,  new  presi¬ 
dent  of  the  East  Central  Division  of  the 
National  Electric  Light  Association, 
entered  the  electric  utility  business  by 
way  of  the  traction  field.  After  his 
graduation  from  West  Virginia  Uni¬ 
versity  in  1914  he  was  engaged  in  con¬ 
struction  work  for  the  Western  Mary¬ 
land  Railway  until  1917,  when  he 
entered  the  purchasing  department  of 
the  Monongahela  Valley  Traction  Com¬ 


pany,  where  he  rose  to  the  position  of 
general  traffic  manager.  In  1925  he 
became  manager  of  the  Parkersburg- 
Marietta  division  of  this  company, 
which  by  that  time  had  changed  its 
name  to  the  Monongahela  West  Penn 


Public  Service  Company.  In  1927  he 
was  named  assistant  to  the  president 
and  in  1929  vice-president  in  charge  of 
electrical  production  and  .sale.s. 

T 

E,  R,  Ernsberger  Named  President 
of  New  Holding  Company 

Earl  R.  Ern’sber(;kr,  who  has  been 
prominently  identified  with  the  public 
utility  industry  in  the  Southwest,  has 
recently  assumed  the  duties  of  president 


of  the  Western  Service  Corporation,  a 
holding  company  organized  to  operate 
electric  and  gas  utilities,  as  well  as  a 
radio  wholesaling  and  oil  business,  with 
headquarters  in  Oklahoma  City.  It  was 
Mr.  Ernsberger  who  took  the  South¬ 
western  Light  &  Power  Company  and 
built  it  from  an  electric  and  gas  utility 
serving  .seven  cities  to  a  property  cov¬ 
ering  southwestern  Oklahoma  in  a  net¬ 
work  serving  100  cities.  A  year  and 
a  half  ago  he  resigned  as  president  to 
devote  his  time  to  his  personal  interests. 

A  graduate  civil  engineer,  Mr.  Erns¬ 
berger  first  engaged  in  railroad  engi¬ 
neering  before  joining  the  Mount  Hood 
Railway  &  Power  Company  of  Portland. 
Ore.,  as  chief  engineer  and  general 
manager.  When  this  property  was  ac¬ 
quired  by  tbe  Portland  Railway  & 
Power  Company  he  transferred  his  in¬ 
terests  to  the  Charles  City  Western 
Railway  Company,  Charles  City,  Iowa, 
as  vice-president  and  general  manager. 
It  was  in  1922  that  he  affiliated  himself 
with  the  utility  industry  in  Oklahoma, 
in  which  he  had  participated  actively 
since  that  time  until  his  resignation  in 
1929. 

T 

Henry  I.  Harriman.  chairman  of 
the  board  of  directors  of  the  New  Eng¬ 
land  Power  Association,  has  been  made 
the  recipient  of  the  honorary  degree  of 
doctor  of  laws  by  Wesleyan  University. 


OBITUARY 

Roisekt  Rrem.mer,  sales  manager  in 
the  Portland  (Ore.)  office  of  the  Gen¬ 
eral  Flectric  Supply  Corporation,  died 
May  8  in  that  city. 

• 

Frank  Buchanan,  68,  superin¬ 
tendent  of  the  headlight  division  of 
the  Crou.se-Hinds  Company,  died  re¬ 
cently  at  his  home  in  Syracuse,  N.  Y., 
following  a  short  illness.  He  was  a 
native  of  Piqua.  Ohio,  and  had  resided 
in  Syracuse  30  years. 

• 

Albert  J.  Francis  of  Fort  Wayne, 
Ind.,  manager  of  the  fractional-horse- 
power  motor  section  of  the  industrial 
department  of  the  General  Electric 
Company,  died  June  17.  Mr.  Francis, 
who  was  born  in  Lyons,  N.  Y.,  De¬ 
cember  8,  1875,  was  made  manager  of 
the  section  named  in  1916. 

• 

Fred  D.  Lyon,  formerly  superin¬ 
tendent  of  construction  for  McClellan 
&  Junkersfeld,  died  at  San  Diego,  Cal., 
May  30.  McClellan  &  Junkersfeld  were 
the  builders  of  the  Cahokia  plant  of  the 
Union  Electric  Light  &  Power  Com¬ 
pany  of  St.  Louis  and  Mr.  Lyon  had  the 
responsibility  of  carrying  out  the  intri¬ 
cate  details  of  that  project  from  the 
beginning  of  building  operations  in 
1922.  He  was  a  member  of  the  A.I.E.E. 
• 

Erik  G.  Sohlberg,  designing  en¬ 
gineer  in  the  construction  engineering 
department  of  the  General  Electric  Com¬ 
pany,  Schenectady,  died  June  13  follow¬ 
ing  an  attack  of  appendicitis.  Graduated 
from  Norrkoping  College,  Sweden,  in 
1900  with  the  degree  of  M.E.,  Mr. 
Sohlberg  went  to  England  in  1902  to 
become  associated  with  the  British 
Thomson-Houston  Company.  In  P)05 
he  entered  the  employ  of  the  General 
Electric  Company  in  this  country  and 
in  1912  became  designing  engineer  in 
the  construction  engineering  depart¬ 
ment.  specializing  in  power-plant  and 
substation  design. 

Alvin  E.  Bliss,  who  was  connected 
with  the  Tenney  interests  for  a  number 
of  years,  died  May  6.  A  native  of 
Brookline,  Mass.,  Mr.  Bliss  helped  to 
organize  the  Malden  Electric  Company, 
of  which  he  was  a  leading  figure  for 
almost  fifty  years.  For  several  years 
past  and  at  the  time  of  his  death  he 
held  the  position  of  safety  engineer  of 
Charles  H.  Tenney  &  Company.  The 
record  of  Mr.  Bliss  as  a  public  official 
is  not  to  be  disregarded.  He  served 
for  two  terms  in  the  Malden  City  Coun¬ 
cil.  in  the  Massachusetts  House  of 
Representatives  and  in  the  State  Senate 
and  held  the  chairmanship  of  many  im¬ 
portant  committees.  At  the  time  of 
his  death  he  was  a  member  of  the 
Governor’s  Council. 
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Financial  and  Statistical  News 


AT  CLOSING,  the  securities  market  last  week  had  a  better  tone 
L\  than  characterized  its  early  activities,  when  the  dullness  of 
X  JL  business  and  trade  was  reflected  in  trading  operations.  Even 
though  stocks  fluctuated  irregularly,  there  was  an  undertone  of 
strength. 

- The  current  week  was  ushered  in  with  a  marked  recovery,  the 

price  trend  being  in  general  upward.  In  the  utility  group  Electric 
Bond  &  Share,  American  Gas  &  Electric,  Associated  Gas  &  Electric 
A,  Niagara  Hudson  Power  and  United  Gas  Improvement  participated 
in  the  rally.  A  mixture  of  gains  and  losses  occurred  mid-week,  when 
the  utility  group  became  the  center  of  attraction. 

▼  ▼ 


Holding  Company 
Extends  Interests  Abroad 

Public  Utility  Holding  Corporation 
of  America  and  the  Deutsche  Bank  of 
Berlin  have  arranged  to  purchase 
jointly  a  50  per  cent  interest  in  the 
equity  of  the  Westphalia  United  Elec¬ 
tric  Power  Corporation  of  Germany,  up 
to  the  present  time  a  government- 
owned  utility.  The  other  50  per  cent 
interest  will  be  owned  by  the  Province 
of  Westphalia  and  a  group  of  German 
municipalities.  The  Deutsche  Bank 
and  Harris-Forbes  interests  have  been 
closely  affiliated  in  respect  to  various 
German  projects  for  several  years. 
Public  Utility  Holding  Corporation  has 
also  become  a  large  minority  stock¬ 
holder  of  L’Union  Elcctrique  Rurale. 

T 

April  Customer-Ownership 
Sales  Increase  $6,000,000 

Reports  show  an  increase  of  nearly 
$6.(XX),000  in  April  sales  of  stock  to 
customers,  employees  and  other  local 
parties  over  those  of  the  preceding 
month,  and  again,  as  in  March,  almost 
triple  sales  as  compared  with  the  same 
month  last  year.  On  the  basis  of 
tuonthly  reports  received  by  the  Elec¬ 
trical  World  it  is  estimated  that  sales 
during  the  month  amounted  to  $21,- 
400.000,  the  number  of  shares  sold  was 
470.000,  and  the  number  of  transac¬ 
tions  36,850. 

This  method  of  financing  has  in¬ 
creased  steadily  since  the  beginning  of 
the  year,  with  January  sales  $9,412,000, 
February  $13,000,000  and  March  $15,- 
500,000. 

The  number  of  shares  sold  during 
April  was  probably  the  largest  ever 


▼ 

sold  in  any  one  month.  The  only 
recorded  exception  came  in  May.  1928, 
but  that  month’s  total  is  known  to  have 
included  a  large  amount  exchanged  for 
an  issue  of  an  earlier  date.  The  value 
of  stock  sold  during  the  month  did  not, 
however,  break  any  records,  an  excep¬ 
tionally  large  number  of  shares  being 
of  the  low-priced  variety.  Thus,  in  the 

▼ 


Hearings  on  the  w.  b.  Fosbay 

Company,  recently  concluded  before 
tbe  Federal  Trade  Commission,  present 
a  clear  analysis  of  a  discredited  type  of 
utility  financing.  That  the  Foshay 
methods  ended  in  bankruptcy  of  this 
particular  utility  holding  firm  is  only 
half  the  story.  Beyond  that,  it  is  prob¬ 
able  but  unfortunate  that  such  a  spectac¬ 
ular  failure  has  tended  to  cast  doubt  into 
many  minds  as  to  the  integrity  of  all 
utility  finance.  In  its  heyday  the  firm 
had  its  great  tower  building,  its  car  card 
assurances  of  “no  loss  to  any  investor’’ 
and  its  swollen  earnings  statements,  all 
of  which  stockholders  saw  as  concrete 
evidence  of  stability.  Afterward  it  was 
shown  how  the  writing  up  of  property 
values  and  intangibles  was  employed 
to  indicate  profits  instead  of  losses  on 
the  company  books.  The  practices  of 
the  Foshay  company  were  evidently  a 
travesty  on  methods  properly  employed 
by  other  and  sounder  enterprises  in  the 
utility  field. 

The  W.  B.  Foshay  Company  was  in¬ 
corporated  in  1917  both  in  Minnesota 
and  Delaware.  Its  plan  was  to  buy 


$25  class  one  company  sold  65  |)er  cent 
of  the  total  number,  over  300.000  share>, 
and  received  for  them  about  $7,700,000, 
which  is  only  36  per  cent  of  the  entire 
value  of  the  month’s  sales. 

T 

Electric  Power  &  Light 
Increases  Stock 

Stockholders  of  the  Electric  Power 
&  Light  Corporation  on  June  24  in¬ 
creased  the  total  authorized  capital 
stock  from  4,020,000  shares  to  7,020,000 
shares  without  par  value,  the  latter 
divided  into  800,000  shares  of  $7  pre¬ 
ferred  stock,  1,000,000  shares  of  $6 
preferred  stock,  1,000,000  shares  of  $5 
preferred  stock.  120,000  shares  of  sec¬ 
ond  preferred  stock,  series  A.  100,000 
shares  of  second  preferred  stock,  series 
AA,  and  4,0(K),000  shares  of  common. 

T  T 


utility  properties  wherever  they  could 
be  found  on  the  North  American 
continent  and,  to  sell  them  to  its 
subsidiary,  Public  Utility  Consolidated 
Corporation  (Delaware  and  Arizona), 
at  a  profit.  That  was  the  theory.  Prac¬ 
tically  speaking,  few  properties  changed 
hands  during  the  latter  part  of  the 
operating  period.  According  to  the 
testimony  presented  the  Foshay  com¬ 
pany  would  gain  an  option  and  would 
contract  to  deliver  to  Public  Utility 
Consolidated  Corporation.  Without  wait¬ 
ing  for  delivery.  Public  Utility  Con¬ 
solidated  Corporation  would  make  pay¬ 
ment  to  the  Foshay  company  through 
its  own  stock,  not  at  the  purchase  price 
of  the  property  contracted,  but  at  a 
higher  appraisal.  Then  the  Foshay  com¬ 
pany  would  try  to  market  this  stock 
through  its  many  sales  offices.  Failing 
to  sell  enough  securities,  it  found  its 
liabilities  pyramiding.  Tins  and  the 
practice  of  issuing  dividends  and  salary 
bonuses  out  of  capital  finally  led  to 
voluntary  receivership. 

More  than  twenty  electric  companies 
were  included  in  the  svstem.  What- 


Trade  Commission  Seeks  Cause  of 
Foshay  Failure 

By  K.  K.  HOYT 

Of  Electrical  Wori.d's  Washiiu/tflu  Office 
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ever  tlieir  individual  soundness,  opera¬ 
tion  was  open  to  the  disadvantaf(e  of 
wide  separation.  The  subsidiaries  were 
scattered  throuj^h  ten  states  from  Wash¬ 
ington  to  (Georgia  and  included  liold- 
ings  in  Ontario  and  (Juebec,  Alaska, 
Mexico,  Nicaragua  and  Honduras. 
They  were  said  to  serve  J44  coin- 
inunities,  with  a  total  population  of 
3.H,()()0.  Total  generating  capacity  is 
given  as  25.700  kva.,  including  9,700 
kva.  hydro.  Many  single  turbines  of 
other  large  systems  exceed  the  Foshay 
total.  'I'he  group  owned  1,078  miles  of 
transmission  lines.  It  owned  gas  gen¬ 
erating  capacity  of  1.635.0(X)  cu.ft.  per 
day  with  99  miles  of  distributing  mains. 
'I'here  also  were  water,  telephone  and  ice 
proj)erties.  .Some  heating  service  was 
sold.  Gross  operating  revenues  are 
given  as  $1,660,000  in  1928  and 
$2,696,000  in  1929,  with  percentage 
distribution  as  follows :  Klectricity,  49.6 
per  cent ;  gas,  6.1  ;  water,  13.5  ;  ice,  10.5  ; 
telephone,  7.7 ;  miscellaneous,  12.6. 

The  big  Foshay  Tower  Building  in 
Minneapolis,  with  a  hook  value  of 
$4,409,000,  was  involved  in  the  financial 
difficulties,  hut  is  held  apart  from  the 
utility  properties. 

Management  methods  employed 

Subsidiary  power  and  holding  com¬ 
panies  had  no  individual  liabilities, 
their  obligations  being  held  entirely 
by  Puhlic  Utility  Consolidated  Corpora¬ 
tion.  Except  where  state  laws  pre- 
ventecl.  I’nhlic  Utility  Consolidated  Cor¬ 
poration  operated  the  properties.  In 
cases  where  the  laws  prevented  an  out- 
of-state  or  foreign  corporation  from 
operating  a  local  utility,  as  in  ('al- 
ifornia.  Illinois,  Vermont.  Honduras, 
etc.,  a  title  to  the  local  property  was 
conveyed  to  an  operatitig  company 
formed  within  the  .state  to  satisfy  the 
law.  Such  subsidiary  companies  would 
not  he  caused  to  issue  any  bonded  debt 
of  their  own  and  so  Puhlic  Utility  Con¬ 
solidated  Corporation  is  the  only  com¬ 
pany  in  the  operating  system  having 
bonded  debt  outstanding.  There  is  one 
exception  of  a  recently  acquired  com¬ 
pany  which  presumably  would  have 
l)ccn  put  on  the  same  basis  had  not 
bankruptcy  intervened. 

Management  and  supervision  services 
were  furnished  by  the  Foshay  company 
under  contracts  with  Public  Utility  Con¬ 
solidated  Corporation  and  with  thirteen 
of  the  subsidiary  power  companies. 
central  engineering,  accounting  and 
legal  staff  was  employed.  Payment  was 
on  the  basis  of  no  charge  for  the  first 
six  months,  4  per  cent  for  the  next  six 
months  and  advancing  *to  24  per  cent 
after  36  months. 

So  far  the  .story  is  of  a  scattered  but 
apparently  bona  fide  sy.stem  of  utilities. 
Now  let  us  view  the  financial  structure, 
which  was  superimposed. 

The  principal  business  of  the  W.  B. 


Foshay  Company  ai)parently  was  stock 
selling,  handled  through  offices  in  30 
cities.  Some  miscellaneous  sales  were 
made  by  brokers,  hut  the  Foshay  securi¬ 
ties  were  not  listed  on  any  of  the  stock 
exchanges.  Puhlic  support  was  en- 
couragecl  through  widespread  advertis¬ 
ing  of  a  sensational  type.  The  firm  also 
maintained  a  publicity  office,  sending 
releases  through  the  nation  which  re¬ 
sulted,  it  was  claimed,  in  a  large  volume 


Fo.shay  Tower  in  Minneapolis 
also  involved  in  bankruptcy 


of  “free  advertising.”  An  associated 
firm,  called  the  Investors  National  Com¬ 
pany.  aided  in  the  financing  by  buying 
securities  for  cash  from  the  Foshay 
company,  h'oshay  employees  and  stock¬ 
holders  held  the  .securities. 

These  efforts  resulted,  between  1927 
and  1929,  in  sales  to  the  puhlic  of  $29,- 
000,000  in  securities  of  the  Foshay  com¬ 
pany  and  its  affiliates.  The  liabilities 
of  the  Foshav  company  alone  amount 
to  $19,000,000. 

In  order  to  embark  in  activities 
beyond  the  utility  business,  the  W.  B. 
Fo.shay  Company  was  organized  under 
the  corporate  laws  of  Minne.sota  with 
powers  broad  enough  to  cover  virtually 
any  lawful  kind  of  business.  Reorgan¬ 
ization  was  made  under  a  Delaware 
company  of  the  same  name  and  identity. 

Public  Utility  Consolidated  Corpora¬ 
tion  had  been  organized  in  Delaware  to 
hold  and  operate  the  Foshay  utilities. 
Since  Delaware  has  no  blue-sky  or 
corporation  commission  of  a  type  to 
approve  securities  in  satisfaction  of 
Minnesota  law,  it  was  necessary  for 
Minnesota  authorities  to  investigate 
and  report  on  the  proposed  issue.  The 
report  was  unfavorable.  It  was  stated  at 


the  Federal  Trade  Commission  hearing 
that  resultant  savings  by  consolidation 
of  the  operating  properties  will  be  small 
l)ecau.se  their  wide  sei)arati»)n  makes 
economical  joint  operation  difficult:  the 
values  of  the  properties  and  st(Kk  turned 
over  to  Public  Utility  (Vmsolidated  Cor¬ 
poration  are  not  sufficient  to  support 
the  proposed  capitalization;  earnings  clo 
not  justify  it.  and  the  holding  company 
is  further  handicapped  by  having  an 
unusually  large  number  of  notes  and 
I)ond  and  stock  discount,  a  large  por¬ 
tion  of  which  wt)uld  recjuire  charging 
off  during  the  fir.st  year’s  operation. 
For  these  and  other  reasons,  the  com¬ 
mission  opined  that  the  sale  of  Public 
Utility  Consolidated  Corporation  secu¬ 
rities  would  “work  a  fraud  on  the  pur¬ 
chasers  thereof.” 

To  sidestep  this  difficulty.  Public 
Utility  Consolidated  Corporation  was 
reorganized  under  .Arizona  laws.  Ap¬ 
proval  by  the  .Arizona  commission  auto¬ 
matically  permitted  the  .sale  of  secu¬ 
rities  in  many  other  states,  including 
Minnesota,  without  investigation  by  the 
agencies  of  those  states. 

Purchasing  methods  used 

Once  organizefl  in  Arizona,  the  cor¬ 
poration  was  able  to  use  the  approval  of 
various  stock  issues  as  a  basis  for  sales 
in  other  states.  That  the  firm  was 
under  the  eye  of  a  state  commission  was 
considered  by  the  brokers  to  be  a  gof*d 
selling  point.  Its  obligations  were  in 
bonds.  7  per  cent  preferred  stocks,  class 
A  common  and  class  B  common  stock. 
The  latter  held  sole  voting  power  and 
were  retained  by  the  Foshay  group.  'Pile 
preferred  stocks  ha<l  voting  power  con¬ 
tingent  upon  dividend  failure,  but 
regular  payments  were  made  up  to 
receivership. 

.As  soon  as  the  Fo.shay  company  se¬ 
cured  an  option  on  a  property  and  con¬ 
tracted  for  its  delivery  to  Public  Utility 
Consolidated  Corporation,  the  latter 
would  have  an  independent  engineering 
firm  make  an  appraisal  which  would  turn 
out  to  be  above  purchase  price.  Then  the 
Arizona  commission  would  be  asked  to 
approve  a  stock  issue  on  this  appraised 
value.  In  dealing  with  the  California 
commi.ssion,  a  disallowance  of  $778.<X)0 
was  made  on  a  property  originally  car¬ 
ried  on  the  books  at  $2,329,600.  The 
disallowance  appeared  on  the  balance 
sheet  as  an  asset,  nevertheless. 

In  the  usual  ca.se,  as  soon  as  the 
.Arizona  commission  had  approved  a 
security  issue,  the  stocks  would  be 
delivered  to  Foshay  in  return  for  a 
contract  to  deliver  the  property  con¬ 
cerned.  .At  the  time  of  receivership, 
the  Foshay  company  had  received  secu¬ 
rities  to  the  value  of  $7,000,000  in  return 
for  properties  which  it  had  not  delivered 
and  could  not  deliver  through  inability 
to  sell  the  stocks  and  secure  funds. 

Throughout  the  history  of  the  Foshay 
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j^roup  it  appears  numerous  write-ups 
were  used  to  cover  unprofitable  trans¬ 
actions.  The  principal  appreciation 
which  occurred  with  Public  Utility  Con¬ 
solidated  Corporation  was  after  the  Cali¬ 
fornia  disallowance  mentioned  above. 
'I  bis  reduced  tiie  value  by  about  one- 
third  to  $1,55(),(KK),  until  a  j?oinfj  concern 
value  was  added  to  the  extent  of 
$1.430,0(K),  a  write-up  of  92.6  per  cent. 
Other  jjoinp  concern  items  are  buried 
in  subsidiary  records  in  the  group.  Of 
interest  is  the  accounting  method  used 
wlien  Peoples’  Light  &  Power  Corpora¬ 
tion,  organized  by  the  W.  B.  Foshay 
Company,  was  sold  in  1927  to  Ohrstrom 
«Sl-  Company  prior  to  the  formation  of 
Public  Utility  Consolidated  Corpora¬ 
tion.  A  net  loss  was  incurred.  The 
transaction  was  said  to  have  been  repre- 
sentefl  by  the  company  as  profitable. 

In  order  to  cover  various  losses,  the 
Foshay  company  applied  a  write-up 
of  $1,500,000  on  the  class  B  stock  of 
Public  Utility  Consolidated  Corpora¬ 
tion.  Though  never  realized  through 
sale  of  stock,  this  appreciation  was  dis¬ 
tributed  through  the  balance  sheets  of 
the  Foshay  company.  A  sum  of 
$441,000,  representing  hook  profits  on 
undelivered  property,  likewise  was 
added.  This  meant  that  while  the 
Foshay  company  showed  a  total  net 
income  or  profit  of  $1,692,000  available 
for  dividends,  there  was  an  actual  loss 
of  $226,000. 

Nevertheless,  unbroken  dividend  in¬ 
stallments  were  maintained  up  to  re¬ 
ceivership  to  a  total  of  $1,105,000.  Not 
only  that,  but  the  six  principal  officers 
are  reputed  to  have  received  large 
salaries  and  supplementary  bonuses  for 
their  services.  'I'lie  total  salaries  during 


the  life  of  the  firm  made  up  $1,204,000, 
ot  which  it  is  said  Mr.  Foshay  received 
$690,000.  The  officers  and  directors 
voted  tliemselves  $479,000  as  a  bonus 
plus  income  tax  thereon.  Dividends  were 
$101, (KK)  the  month  before  the  company 
went  bankrupt. 

These  are  some,  hut  not  all,  of  the 
reasons  why  the  investigators  believe 
the  Foshay  properties  became  insolvent. 
Most  of  the  data  here  presented  are 
from  the  testimony  of  Frank  Bucking¬ 
ham  and  E.  R.  Lucas  of  the  commis¬ 
sion’s  staff.  No  representatives  of  the 
company  or  its  receivers  were  at  the 
hearings. 

It  is  (juite  clearly  shown  that  the 
troubles  in  the  Foshay  system  were 
due  to  the  group  in  control  and  do 
not  reflect  on  utility  management  at 
large.  Incidentally,  the  W.  B.  Foshay 
Company  once  had  a  membership  in  the 
National  Electric  Light  Association,  hut 
“found  it  undesirable  to  continue  it.” 


JUNE  brought  to  a  close  the  six- 
month  period  with  a  total  of  $745,- 
452,100  recorded  for  new  utility  financ¬ 
ing.  This  figure  compares  with  $583.- 
400,000  for  the  six  months  ended  June 
30,  1929,  an  increase  of  27.8  per  cent. 

The  volume  of  the  new  offerings 
rather  than  the  number  of  companies 
participating  accounted  for  the  substan¬ 
tial  sum  of  $187,344,600  for  the  month 


NEWS  BRIEFS 

Commonwealth  &  Southern  Corpora¬ 
tion  has  announced  the  establishment 
of  a  branch  office  in  Birmingham,  Ala., 
with  headquartc’'s  in  the  office  building 
of  the  Alabama  Power  Company,  a 

subsidiary  company, 

• 

United  Gas  Improvement  Company 
has  increased  its  directorate  from  four¬ 
teen  to  sixteen  members,  Clarence  H. 
Geist  and  Edward  Hopkinson,  Jr,, 
being  the  new  members  elected. 

• 

Harris-Forhes  interests  have  been 
accorded  further  representation  on  the 
board  of  the  .Associated  Gas  &  Electric 
Company  with  the  election  of  W.  E. 
McGregor  of  Boston  to  the  directorate 
and  to  the  finance  committee  of  the 
utility  system.  Mr.  McGregor  is  one 
of  the  senior  vice-presidents  of  Harris. 
Forbes  and  Company. 


of  June,  as  against  $65,544,500  for  June 
a  year  ago  and  $102,700,000  for  the  pre¬ 
ceding  month.  May. 

Attention  is  called  to  the  prominent 
part  taken  by  preferred  stock  issues  in 
the  month’s  activities.  The  average 
rate  of  return  yielded  the  investor 
touched  the  5.28  per  cent  mark,  as  com¬ 
pared  with  5.43  in  May.  This  trend 
has  been  downward  in  recent  months. 


New  Financing  Totals  $745,452,100 

in  1930 


NEW  SECURITY  ISSUES  OF  ELECTRIC  SERVICE  COMPANIES  IN  JUNE 

Interest 

Purpose 

General  corporate  purposes . 

To  provide  funds  for  additions  and  extensions 
to  be  made,  to  reimburse  for  such  expendi¬ 
tures  already  made  and  for  other  corporate 

purposes . 

To  reimburse  treasury  for  expenditures  made 
for  additions  andimprovements  to  propert  ies 

and  for  other  corporate  purposes . 

General  corporate  purposes . 

To  reimburse  for  additions  and  extensions,  re¬ 
funding  and  for  other  corporate  purposes.. .  . 

To  develop  siibsidiary  companies  and  for 

general  corporate  purposes .  4J-5 

To  increase  company’s  investment  in  the 
junior  securities  of  subsidiaries,  to  retire 
short  time  debt  and  for  other  corporate 
purposes . 

To  reimburse  corporation  for  additions  and 
extensions  to  its  properties  and  for  other 

corporate  purposes . 

General  corporate  purposes . 

To  retire  funded  debt  now  outstanding,  to  re¬ 
imburse  company  for  expenditures  made 
for  additions  to  property  and  for  other 

corporate  purposes . . 

.additions,  extensions  and  improvements . 

Toinvest  in  subsidiary  companies  and  forot  her 

corporate  purposes . 

Construction  expenditures,  additional  invest¬ 
ments,  additions  to  properties  and  to  re¬ 
imburse  for  such  expenditures . 

To  reimburse  for  extensions  and  additions. . . . 

.Additions .  5} 

Rights  $45,000,000 

Total  financing  for  June,  $222,146,188 


Name  of  Company 

.Amount 

Period 

(Years) 

Class 

Klectric  Bond  &  .Share  Co.. 

Federal  Public  Service  Cor|)  . 

$18,300,000 

1,000.000 

17 

Cumulative  preferred  stock 
First  lien  gold  bonds 

Central  Power  &  Light  Co 

5,500,000 

26 

First  mortgage  gold  botids 

Klectric  Power  A  Light  Co . 

Kansas  Power  A  Light  Co  . 

10,050,000 

2,214,000 

Cumulative  preferred  stock 
First  mortgage  gold  bonds. 

series  B . 

Middle  West  I'tilities  Co 

50,000,000 

1-5 

Convertible  gold  notes . 

New  Kngland  Public  Service  Co 

5,490,000 

Prior  lien  preferred  stock  .  . 

L'nite<l  Power  A  Light  Corp.  (Kan.) 

1,500.000 

17 

First  mortgage  gold  bonds. 

series  B  . 

.American  A  Foreign  Power.. 

Central  .\risona  Light  A  Power  Co 

24,625,000 

7,500,000 

30 

Cumulative  prefcrre<l  stock 
First  mortgage  g  dd  bonds. 

Queens  Borough  Gas  A  Klectric  Co.. 
Philadelphia  Co . 

1,000,000 

9,950.000 

Cumulative  preferred  sto’k  . 
Cumulative  preferred  stock  . 

Cities  Service  Co . 

43,115,600* 

20 

Convertible  gold  de^^e- 1 

Central  Illinois  Public  Service  Co... 

3,100,000 

38 

First  mortgage  gold  bonds 

Western  Power,  Light  A  Tel.  Co... 

4,000,000 

1 

series  G . 

Gold  notes . 

Per  Cent 


Rate 

I^ice 

Yield 

5 

9H 

5  45 

6 

94 

6  60 

5 

95 

5  35 

6 

100) 

5  95 

5 

96 

5  27 

4J-5 

100  97  31 

4  50-5  ( 

6 

91) 

6  55 

5 

96) 

5  30 

6 

98) 

6  09 

5 

961 

5  24 

6 

105 

5  71 

6 

99) 

6  03 

5 

100 

5 

5 

97) 

5  15 

5} 

99  67 

6 

Total .  $187,344,600 

Total  amount  actually  realicfnl,  $177,146,188 


*<)riginal  uSeriiig  $1 18,1 15,600,0,  which  $45,000,000  was  subsciibed  for  by  common  stockholders  and  $30,000,000  by  members  of  underwriting  syndicate. 
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Business  News  and  Markets 


General  Electric  Seeks  to 
Stabilize  Employment 


IN  AN  effort  to  cope  with  the  serious 
problem  of  unemployment,  President 
(ierard  Swope  of  the  General  Electric 
Company  recently  announced  a  com¬ 
bined  plan  to  stabilize  employment  and 
to  provide  financial  assistance  for  the 
unemployed.  Funds  for  the  latter  pur¬ 
pose  will  he  contributed  on  an  equal 
basis  by  employees  and  by  the  com¬ 
pany. 

The  unemployment  plan  may  be 
adopted  by  any  works,  regardless  of 
the  action  of  the  other  plants,  and  the 
company  will  participate  upon  the 
affirmative  vote  of  60  per  cent  or  more 
of  the  eligible  employees  of  that  works. 
Any  employee  with  continuous  service 
with  the  company  of  one  year  or  more 
is  eligible  for  membership.  By  enroll¬ 
ing.  the  participant  agrees  to  pay  into 
a  trust  fund  created  by  the  plan  approx¬ 
imately  1  per  cent  of  his  actual  weekly 
or  monthly  earnings  for  a  period  of 
three  years,  but  only  so  long  as  his  earn¬ 
ings  are  50  per  cent  or  more  of  his 
average  full-time  weekly  or  monthly 
earnings. 

In  case  of  abnormal  times  of  un¬ 
employment,  normal  contributions  by 
participating  employees  would  cease  and 
all  employees  who  are  subject  to  lay¬ 
offs  would  aid  themselves  as  much  as 
possible,  and  when  they  could  no  longer 
do  this,  then  those  employees  who  are 
still  working  would  contribute  toward 
the  aid  of  the  men  who  are  laid  off. 
while  the  General  Electric  Company 
would  itself  contribute  in  both  instances 
to  an  etjual  extent  to  that  of  the  par¬ 
ticipating  employees. 

According  to  the  plan,  up  to  3  per 
cent  of  the  contributions  paid  into  the 
trust  will  he  available  for  the  relief 
of  employees  or  former  employees  in 
need:  up  to  27  per  cent  of  the  normal 
contributions  will  be  available  for  loans 
to  employees  who  are  members,  and  the 
balance,  approximately  70  per  cent  of 
the  normal,  together  with  all  emergency 
contributions  and  all  interest  on  the 
funds,  will  be  available  for  unemploy¬ 
ment  payments. 

The  trust  which  will  handle  the  funds 
will  be  in  charge  of  a  board  of  trustees 
and  the  General  Electric  Company  will 


guarantee  5  per  cent  interest.  The 
company  will  also  pay  the  administration 
expenses  for  the  first  two  years. 

Local  autonomy  in  works 

The  plan  will  operate  separately  in 
each  works,  and  its  administration  in 
each  works  will  be  vested  in  a  board  of 
not  less  than  four  or  more  than  sixteen 
members,  one-half  of  whom  will  be 
elected  by  the  participating  members 
and  the  other  half  appointed  by  the 
General  Electric  Company.  No  pay¬ 
ments  will  be  made  from  the  fund  for 
at  least  six  months  after  its  creation, 
and  thereafter  only  to  employees  who 
have  made  normal  payments  for  at  least 
six  months.  Payments  to  contributing 
employees  who  receive  notice  of  a 
temporary  lay-off  shall  be  50  per  cent 


of  their  average  earnings  for  full  time, 
but  in  no  case  more  than  $20  per  week, 
and  such  payments  shall  not  exceed  ten 
weeks  in  any  twelve  cotisecutive  months. 
When  an  employee  is  working  part 
time  and  receiving  less  than  50  j)er 
cent  of  his  average  full-time  wage  he 
may  be  eligible  for  payments  amounting 
to  the  difference  between  the  amount  he 
is  receiving  as  wages  and  the  maximum 
he  might  be  entitled  to  under  the  un¬ 
employment  plan. 

Should  an  unemployment  emergency 
arise  at  any  particular  works,  when 
payments  from  the  fund  are  100  per 
cent  or  more  of  the  average  normal 
receipts,  then  all  employees  of  this 
works,  whether  participants  in  the  plan 
or  not,  and  including  the  highest  officers 
of  the  company  connected  with  the  par¬ 
ticular^  works,  will  be  called  upon  to 
contribute  approximately  1  per  cent  of 
weekly  or  monthly  earnings.  Also,  in 
such  an  emergency,  all  the  general  an<l 
district  commercial  men,  general  manu¬ 
facturing.  engineering  and  administra¬ 
tive  employees  of  the  company  at  all 
works  and  offices  in  the  United  States 


When  Business  Is  Increasing 


1.  Increa.se  the  working  force  by 
adding  employees  as  slowly  as  possible. 

2.  Increase  the  number  in  especially 
busy  departments  by  transfers  from 
other  departments. 

3.  Resort  to  overtime  in  particular 


departments  and  generally  before  in¬ 
creasing  the  working  force. 

4.  Postpone  plant  renewal  and  main¬ 
tenance  work  as  much  as  possible, 
employing  the  men  on  regular  pro¬ 
duction. 


When  Work  Begins  to  Fall  Off 


1.  Cease  hiring  at  once. 

2.  Cut  out  all  possible  overtime  and 
bring  departments  down  to  the  normal 
week. 

3.  Transfer  people  from  slack  to 
busier  departments. 

4.  Stimulate  the  sales  department 
to  secure  co-operation  from  customers 
and  get  business  for  future  delivery. 

5.  Build  standard  apparatus  for 
-Stock  up  to  (*)  months’  shipments, 
based  on  average  of  last  three  years’ 
sales,  adjusted  to  expectation  of  next 
two  years. 

6.  See  that  stocks  at  all  factory  and 
district  warehouses  are  brought  up  to 
this  maximum. 

7.  U.se  men  on  maintenance  and  re¬ 
pair  work,  bringing  the  plant  and 
equipment  up  to  a  high  standard. 

8.  Cut  the  normal  week  as  gen¬ 
erally  and  gradually  as  possible,  by 


departments  (down  to  50  per  cent  of 
the  normal  week). 

9.  Proceed  with  construction  of  in¬ 
creased  plant  facilities  previously 
planned,  using  our  own  men  as  far 
as  possible. 

10.  Drop  new  employees  with  less 
than  one  year  of  service — single  people 
with  no  dependents  and  who  are  most 
easily  spared  first — always  with  not 
less  than  one  w’eek’s  notice. 

11.  In  accordance  with  our  custom 
established  for  some  time,  employees 
should  be  told  whether  it  is  a  tem¬ 
porary  lay-off,  due  to  lack  of  work, 
or  permanent  lay-off,  and  in  every  in¬ 
stance  of  permanent  lay-off  the  usu.d 
compensation,  if  any,  should  be  paid, 
depending  upon  character  of  work, 
age  and  length  of  service. 
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not  on  a  particular  works  payroll  shall 
contribute  their  proportion  to  the  fund. 
This  proportion  shall  be  determined  by 
the  ratio  of  the  average  earnings  of  the 
contributing  employees  of  the  particular 
works  to  the  total  payroll  of  the  eligible 
employees  of  all  works  of  the  company. 
The  General  Electric  Company  will 
contribute  dollar  for  dollar  to  all  such 
moneys  added  to  the  fund.  After  the 
emergency  is  over,  normal  payments  to 
the  fund  by  participants  will  be  renewed. 

T 

Tariff  Policy  Should  Govern 
Size  of  Our  Surplus 

Dealing  with  the  place  of  America’s 
surpluses  in  the  scheme  of  world  eco¬ 
nomics,  Owen  D.  Young,  chairman  of 
the  board  of  the  General  Electric  Com¬ 
pany,  told  the  Public  Policy  Session  of 
the  National  Electric  Light  Association 
at  the  recent  convention  that  “our 
.surpluses  are  a  kind  of  governor  of  our 
economic  engine — either  they  blow  off  at 
the  appropriate  time  or  the  engine  blows 
up.  The  idleness  of  men  who  wish  to 
work  is  ‘the  most  dangerous  surplus 
which  can  exist  in  any  country.  Its 
paralyzing  blight  reaches  not  into  our 
economics  alone,  but  goes  much  further. 
It  is  ridiculous  to  speak  of  unemploy¬ 
ment  as  a  necessary  condition  of  human 
.society.  It  is  nothing  more  than  a 
maladjustment  of  its  machinery.  When 
our*  political  policy  in  international  af¬ 
fairs  becomes  co-operative  in  spirit, 
when  our  economic  policy  looks  to  the 
economic  development  of  the  world  as  a 
whole  and  the  improvement  of  living 
standards  and  consuming  power  of 
peoples  ever\'Avhere,  when  our  tariff  and 
our  treaties  are  made  to  evidence  this 
spirit,  then  we  may  hope  for  effective 
plans  for  farm  relief,  for  reduction  of 
our  surplus  of  raw  materials  and  manu¬ 
factured  goods,  for  relief  of  unemploy¬ 
ment.  and  for.  what  is  most  important 
of  all,  a  better  spirit  of  all  nations 
toward  us  and  toward  each  other.” 

T 

General  Electric 

Has  88,383  Stockholders 

The  General  Electric  Company  has 
88,383  stockholders,  an  increase  of  ap¬ 
proximately  60  per  cent  in  the  past 
year,  according  to  figures  released  by 
the  company  at  Schenectady.  The 
count  was  made  on  June  20,  the  record 

1926  1927  1928  1929  1930 

March .  37.422  44.969  49.740  53.985  t72.847 

June . *38.853  47.384  49.572  55.216  88,383 

September  44,226  48,867  50.448  56.383  . 

December  46,305  49.841  51.882  60.374  . 

•Chanite  of  each  ahare  of  $100  oar  value  common 
afock  into  four  aharee  of  no  par  value  common  atock, 
effective  May  26,  1926. 

tChange  of  each  share  of  no  p>ar  value  common 
atock  into  four  ahares  of  no  ptar  v^ue  common  atock, 
effective  January  24,  1930. 


date  for  dividends  to  be  paid  in  July. 
In  June,  1929,  the  number  of  stock¬ 
holders  totaled  55,216. 

The  accompanying  tabulation  for  the 
last  five  years  gives  the  number  of 
stockholders  at  the  four  annual  periods 
when  counts  were  made  for  dividend 
payments, 

T 

Westinghouse  Forms 
New  Spanish  Connection 

Westinghou.se  Electric  &  Manufac¬ 
turing  Company  announces  that 
through  its  subsidiary,  the  Westing- 
house  Electric  International  Company, 
it  has  joined  with  a  group  of  Spani.sh 
financial  and  industrial  leaders  in  the 
formation  of  a  new  company,  known  as 
Constructora  Nacional  Maquinaria 
Electrica,  capitalized  at  12,000,000  pese¬ 
tas,  to  manufacture  electric  generators, 
motors,  transformers,  and  other  electri¬ 
cal  apparatus  in  Spain. 

Arrangements  have  been  made 
whereby  the  new  company  will  collabo- 

V 

TRADE 

American  Transformer.  Company  of 
Newark.  N.  J.,  announces  expansion  of 
its  line  of  electric  resistance  welding 
machines.  E.  P.  Larkin,  a  pioneer  and 
authority  in  welding  applications,  is  now 
associated  with  the  company  in  charge 
of  the  expansion  program.  Improve¬ 
ment  in  design,  with  the  purpose  of 
eradicating  present  serious  defects  in 
machines  and  increasing  the  efficiency 
of  welding  operations,  will  be  the  policy. 

• 

Bryant  Electric  Company  has  ap¬ 
pointed  William  J.  Weaver,  formerly 
northeastern  district  sales  manager,  gen¬ 
eral  sales  manager. 

• 

Nehring  Electrical  Works,  manufac¬ 
turer  of  weatherproof  wires  and  cables, 
De  Kalb,  Ill.,  announces  that  contracts 
have  been  placed  for  complete  equip¬ 
ment  for  the  manufacture  of  bare  copper 
wire  and  cable. 

• 

Bri.stol  Company,  Waterbury,  Conn., 
manufacturer  of  safety  hollow  set  screws 
and  socket  head  cap  screws,  has  been 
granted  a  manufacturing  and  selling 
license  by  the  Dardelet  Threadlock  Cor¬ 
poration  under  its  patents  for  self- 
locking  screw  threads. 

• 

Announcement  has  been  made  by  the 
H.  K.  Ferguson  Company,  engineer  and 
builder  at  Cleveland,  that  it  has  ac¬ 
quired  the  business,  assets  and  good  will 


rate  with  both  the  Westinghouse  Elec¬ 
tric  International  Company  and  Le 
Material  Electrique  S-W,  the  French 
company  formed  recently  by  Schneider- 
Crousot  and  Westinghou.se  interests. 
These  arrangements  secure  for  the 
Spanish  company  engineering,  manufac¬ 
turing,  and  research  information,  the 
granting  of  exclusive  patent  rights  for 
Spain,  and  the  technical  guidance  of 
the  Westinghouse  company. 

The  new  company  will  be  a  national 
Spanish  industrial  enterprise  in  every 
respect.  Seventy-five  per  cent  of  its 
stock  has  been  subscribed  for  by  a 
Spanish  group  consisting  of  Banco  de 
Bilboa,  Sociedad  Espanola  de  Con- 
struccion  Naval  and  Sociedad  Espanola 
de  Construcciones  Electric  Mecanicas. 
The  remaining  25  per  cent  has  been 
taken  by  its  French  and  American  as¬ 
sociated  companies. 

The  new  company  has  taken  over  the 
electrical  business  of  the  Electro  Me¬ 
canicas  organization  (which,  however, 
retains  its  extensive  copper  interests) 
and  has  acquired  from  “Naval”  an 
existing  plant  in  Cordoba  and  ground 
on  which  to  build  a  factory  in  Reinosa. 

▼  T 

BRIEFS 

of  Warren  D.  Spengler,  Inc.,  consulting 
power  plant  engineer  of  Cleveland.  This 
is  the  second  nationally  known  engi¬ 
neering  organization  which  has  joined 
the  H.  K.  Ferguson  Company  within 
the  last  two  months,  the  first  being  the 
De  Vore  Engineering  Company  of  To¬ 
ledo,  specialist  in  the  design  and  layout 
of  glass  plants  and  paper  mills. 

• 

Titan  Electric  Company,  with  head¬ 
quarters  at  Adrian,  Mich.,  has  been  re¬ 
cently  reorganized,  recapitalized  and  in¬ 
corporated.  The  company  manufactures 
fractional-horsepower  electric  motors, 
generators,  electric  grinders,  buffers  and 
electric  pump  jacks. 

• 

Ohio  Brass  Company  announces  the 
appointment  of  M.  M.  Kenneally  to  the 
position  of  sales  manager  of  the  power 
utilities  department.  Mr.  Kenneally  was 
formerly  connected  with  the  New  York 
office  of  the  Ohio  Brass  organization. 

T 


New  York  Metal  Prices 


June  25,  1930 
Cents  per 
Pound 

July  2.  1930 
Cents  per 
Pound 

Copper,  electrolytic . ... 

12 

IB 

Lead,  .4m.  S.  &  R.  price 

5i 

51 

Antimony . 

1 

7 

Nickel,  ingot . 

35 

35 

Zinc,  spots . 

4.225 

Tin,  straits . 

31i 

30J 

Aluminum,  99  per  cent. 

24.30 

23.30 

44 


ELECTRICAL  WORI.D— /»/y  5.  mo 


Market  Conditions 

General  condition  of  business  continues  quiet,  only  meager 
■  sales  being  executed  in  the  various  sections  of  the  country. 
On  the  Pacific  Coast  there  was  a  further  decrease,  but  power 
company  business  predominated.  In  the  East  the  demand  for  elec¬ 
trical  equipment  declined,  especially  in  the  field  of  heavy  machinery, 
though  substation  apparatus  was  sought. 

▼  T  T 


PACIFIC  COAST 

— Wholesalkrs  report  that  June 
business  shozecd  a  further  decrease 
under  May  and  that  the  half  year 
shows  a  decrease  under  1929  that 
shades  up  from  south  to  north, 
registering  about  10  per  cent  for 
southern  California,  5  per  cent  de¬ 
crease  for  northern  California,  while 
Portland  shotvs  a  5  per  cent  in¬ 
crease  over  1929.  Seattle  shows 
about  7^  per  cent  decrease. 

—The  Radio  and  Music  Associa¬ 
tion  is  holding  a  Pacific  Coast  con¬ 
vention  in  San  Francisco  and  the 
attendance  is  a  third  higher  than 
cz'er  before,  caused  by  the  pros¬ 
pects  of  stabilizing  the  industry  and 
the  introduction  op  new  models. 

Power  company  business  predomi¬ 
nates  in  the  local  market,  with  such 
orders  as  a  $20,000  General  Electric 
switchboard  equipment  for  the  Tiger 
Creek  development.  A  $7,500  General 
Electric  switchboard  for  the  Salt  Springs 
plant,  and  Westinghouse  distribution 
transformer  orders  aggregating  $30,000 
from  southern  California,  which  is  in  the 
market  for  $250,000  worth  of  distribu¬ 
tion  transformers.  The  outstanding  in- 
<iuiiry  of  the  week  covers  31,000  ft.  of 
750.000-circ.mil  three-conductor,  11,000- 
volt  sector  cable  for  San  Francisco, 
worth  about  $70,000.  Other  interest¬ 
ing  industrial  orders  cover  a  $40,0(K1 
Westinghouse  auxiliary  navigation 
equipment  for  a  shipbuilding  company 
of  San  Francisco,  a  $3,000  switchboanl, 
and  supply  equipment  for  a  Honolulu 
sugar  plantation,  a  bid  covering  yearly 
requirements  for  the  city  of  San  Fran¬ 
cisco,  two  carloads  of  60-ft.  poles,  9-in. 
top,  for  Redding,  and  prospective  equip¬ 
ment  amounting  to  $5,0(X).000  for  two 
plants,  one  being  for  the  Ford  company 
at  Richmond  and  the  other  for  Shell  Oil 
by-products  at  Martinez.  Gas  w^ars 
and  unsettled  gas  distribution  conditions 
have,  however,  caused  several  companies 
to  discontinue  all  expansion  activities 
with  the  consequent  cancellation  of 
orders  for  floodlighting  projectors,  re¬ 
flectors  and  wiring  material.  Other  in¬ 
teresting  orders  reported  cover  $2,000 
worth  of  wiring  and  other  supplies  for 


an  irrigation  district,  municipal  lamp 
contracts  for  San  Francisco,  Fresno, 
and  Oakland,  aggregating  $40,000,  a 
$38,000  electrical  contract  for  a  San 
Francisco  school,  and  a  $1,250,000  gen¬ 
eral  contract  for  the  United  States 
Marine  Hospital  in  San  Francisco, 
$14,000  worth  of  Westinghouse  ranges 
for  Seattle,  a  $6,000  lighting  contract 
for  an  airport,  a  $5,000  contract  for  an 
electric  pier  in  Oakland,  and  an  auto¬ 
matic  telephone  system  costing  $11,000 
for  the  United  States  naval  ammunition 
depot  at  Hawthorne,  Nev,  Consider¬ 
able  new  major  construction  is  an¬ 
nounced,  including  such  items  as  a 
$2,000,CKX)  club  and  hotel  in  San  Fran¬ 
cisco,  the  $350,000  Crocker  residence 
for  Hillsborough,  the  Lloyd  Hotel  for 
Portland,  the  $1,000*000  Hotpoint  range 
plant  for  Ontario,  a  $1,000,000  Holly¬ 
wood  medical-dental  building,  and  a 
$750,000  shopping  mart  for  Long  Beach. 

Following  abandonment  of  the  plan 
for  a  steam  auxiliary  plant  in  the  indus¬ 
trial  district,  the  Seattle  municipal 
lighting  department  is  writing  specifica¬ 
tions  for  apparatus,  including  boilers, 
oil  circuit  breakers,  transformers, 
switching  equipment,  etc.,  for  a  pro¬ 
jected  addition  to  Lake  Union  steam 
auxiliary.  The  cost,  including  building 
and  apparatus,  will  exceed  $500,000  and 
work,  it  is  stated,  will  be  completed  this 
summer.  The  largest  single  motor 
order  announced  last  week  involved 
about  $4,(MJ0  worth  of  machines  for  the 
Olympic  Forest  Products  pulp  mill  in 
Port  Angeles,  Wash.  Other  sales  re¬ 
ported  include  25  motors  from  50  hp. 
down  to  dealers,  industrials  and  irriga¬ 
tion,  30  from  40  hp.  down  to  dealers, 
refrigeration  plant,  sawmill  machinery 
manufacturers  and  woodworking  plants 
and  several  small  motor-generator  sets 
for  navy  yard  and  a  theater. 

CONSTRUCTION  PROJECTS 

Edison  Electric  Appliance  Company, 
Ontario,  Calif.,  plans  plant  addition  to 
cost  $1,000,000.  Shell  Chemical  Company, 
San  Francisco,  Calif.,  plans  plant  at  Pitts¬ 
burg,  Calif.,  to  cost  over  $3,000,(XX).  Ford 
Motor  Company,  Dearborn,  Mich.,  is  tak¬ 
ing  bids  for  an  assembling  plant  at  Rich¬ 
mond,  Calif.,  to  cost  over  $1,000,000.  Crown- 
Zellerbach  Company  and  San  Francisco 
Chronicle,  San  Francisco,  Calif.,  plan 
hydro-electric  power  plant  and  paper  mill 


in  Alaska  to  cost  over  $10,000,000.  Los 
Angeles  and  Montebello,  Calif.,  plan  orna¬ 
mental  lighting  systems.  Mountain  States 
Power  Company,  Tacoma,  Wash.,  plans 
transmission  line  from  Diamond  Lake  to 
Newport,  M’ash. 

❖ 

SOUTHWEST 

— The  general  condition  of  busi¬ 
ness  in  electrical  lines  continues 
quiet.  Manufacturers  report  that 
after  two  years  of  slack  fan  business 
the  demand  during  the  past  two 
weeks  has  been  the  best  on  record. 

There  have  been  some  good  shipments 
of  insulators  and  pole  line  hardware. 
Contracts  closed  are  for  a  lot  of  4U 
motors  for  a  new  cotton  gin  in  Arkan¬ 
sas  amounting  to  $7,000  and  a  300-kw. 
generator  for  connection  to  Diesel  en¬ 
gine  with  exciter  set  valued  at  $4,000. 
An  order  for  well  over  $L0fX),000  has 
been  placed  with  the  Westinghouse  Elec¬ 
tric  &  Manufacturing  Company  by  the 
L’nion  Electric  Light  &  Power  Com- 
l)any  of  St.  Louis,  Mo.,  for  electrical 
e(|uipment. 

,  (  onst::i  i  TioN  trojects 

Kansas  City  Power  &  Light  Company, 
Kansas  City,  Mo.,  has  filed  plans  for  a 
power  substation  to  cost  $50,000.  Anchor 
Lithographing  Company,  St.  Louis,  Mo., 
has  plans  for  plant  to  cost  about  $200,000. 
Chelsea,  Okla.,  plans  extensions  and  im¬ 
provements  in  municipal  power  plant,  in¬ 
cluding  installation  of  additional  equipment. 
Paragould,  Ark.,  is  planning  municipal 
electric  power  plant  to  cost  $120,000.  Cen¬ 
tral  Power  &  Light  Company,  San  An¬ 
tonio,  Tex.,  contemplates  power  plant  near 
Corpus  Christie,  Tex.,  to  cost  over  $650,- 
000.  Texas  Power  &  Light  Company, 
Dallas,  Tex.,  has  plans  for  power  plant 
addition  at  Trinidad,  Tex.,  to  cost  over 
$300,000. 

❖ 


SOUTHEAST 

— Bu.sines.s  i.n  the  Southeast  dur¬ 
ing  the  past  week  pre.wnted  some¬ 
what  of  a  parado.r,  in  that  dealers 
in  all  classes  of  material  report  a 
more  optimistic  tone  among  the  cus¬ 
tomers  than  has  c.risted  within  the 
past  60  dayi.  but  on  the  other  hand 
no  nezes  of  note  in  the  zmy  of  sales 
or  inquiries  zvas  forthcoming,  ex¬ 
cept  in  a  fezv  instances. 

A  utility  company  in  Florida  pur¬ 
chased  generators  and  turbines  valued 
at  $196,000  and  condensers  at  $29,000. 
An  oil  company  operating  in  Florida 
purchased  motors  and  generators  to  the 
amount  of  $13,000.  An  Alabama  steel 
company  purchased  repair  parts  to  the 
amount  of  $13,000.  A  Georgia  con¬ 
struction  company  purchased  cable  to 
the  amount  of  $8,000.  Another  Georgia 
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construction  company  purchased  switch- 
hoards  to  the  amount  of  $5,100  and  a 
10-ton  hoist  at  $2,200.  A  Georgia  util¬ 
ity  company  purchased  meters  to  the 
amount  of  $3,200;  instruments  $1,300; 
line,  hardware,  and  poles  to  the  amount 
of  $5,000;  motors  $1,600,  and  wire, 
$19,000.  Manufacturers  of  copper 
products  report  a  tendency  on  the  part 
of  the  market  to  await  lower  prices,  and 
tlicrefore  report  business  unusually 
(|uiet  in  their  line.  Collections  are  re¬ 
ported  as  normal,  and  the  general  be¬ 
lief  appears  to  he  that  some  improve¬ 
ment  in  business  conditions  is  near. 

CONSTRl’CTION  I'KOJKCTN 

University  of  Virginia,  University,  Va., 
plans  addition  to  power  plant  to  cost  $150,- 
(MK).  Fairmont,  W.  \’a.,  contemplates  in¬ 
stallation  of  airport  lighting  system.  .Mon¬ 
roe,  La.,  contemplates  installation  of  a 
municipal  electric  power  plant,  reported  to 
cost  over  $75.(MX).  Fort  Pierce  Growers 
.Association,  Fort  Pierce,  Fla.,  contemplates 
fruit  packing  plant  to  cost  over  $30(),0(K). 
I'lorida  Power  Corporation,  St.  Petersburg. 
I’la.,  contemplates  power  plant  at  Arran 
and  extensions  in  transmission  lines  to  cost 
over  $100,000. 


MIDDLE  WEST 

— General  rusiness  in  the  Middle 
West  section  continues  much  the 
same  this  week.  There  has  not  been 
sufficient  evidence  to  indicate  any 
definite  improvement ,  but  it  is  quite 
generally  felt  that  this  zveek  zvill 
end  the  period  of  readjustment  and 
better  business  may  be  e.vpected 
from  note  on.  While  no  decided 
improz’cment  is  looked  for  until  fall, 
general  business  is  thought  to  be  on 
the  up-grade.  The  demand  for 
major  apparatus  has  been  some- 
zchat  limited,  but  a  better  demand 
is  noted  for  di.ztribution  equipment. 

Some  of  the  interesting  orders  placed 
this  week  include  three  50()-kw.  battery- 
charging  motor-generator  sets,  twelve 
6()0-amp.  and  twelve  3.fKK)-amp.  single- 
|)ole.  single-throw,  15-kv.  disconnect 
switches  and  several  construction  or¬ 
ders  aggregating  $1()0.(K)0. 

(OXSTRl'CTION  PROJECTS 

Stanley,  Wis.,  has  authorized  a  fund  for 
an  ornamental  street-lighting  system.  Mo¬ 
tor  Wheel  Corjioration,  Lansing.  Mich., 
plans  jdant  to  cost  $200,000.  Michigan 
f*aper  Company,  Plainwell,  Mich.,  will 
carry  out  exiKinsion  program,  including 
addition  to  power  plant  to  cost  $350,0(K). 
Wisconsin  Steel  Works,  Chicago,  Ill.,  has 
plans  for  an  addition  to  cost  $185,000. 
Xotre  Dame  University,  South  Bend,  Ind., 
plans  engineering  building  to  cost  $450,000. 
Fairmont  Railway  Motors,  Inc.,  Fairmont, 
Minn.,  plans  addition  to  cost  $140,000. 
John  Deere  Plow  Company,  Moline,  Ill., 
wall  build  factory  branch  and  distributing 
plant  at  Sioux  City,  low'a,  to  cost  $150,000. 
Quaker  Petroleum  Company,  Omaha,  Neb., 
plans  comiiounding  and  distributing  plant 
to  cost  $150,000. 


EASTERN 

— The  tl'r.n  ok  July  shozes  a  decline 
in  orders  for  electrical  equipment  in 
the  Eastern  district;  commitments 
nozv  being  made  are  for  immediate 
requirements  and  advance  business 
is  in  the  minority. 

— Manufacturers  continue  to  re¬ 
port  a  good  volume  of  inquiries 
both  from  central  .stations  and  in¬ 
dustrial  interests,  but  time  of  ma¬ 
turity  of  purchases  is  decidedly 
indefinite.  Heavy  machinery  is 
.securing  only  casual  interest,  and 
substation  apparatus,  motors  and 
control  equipment  represent  the 
bulk  of  demand.  Municipal  pozocr 
station  account  is  holding  up  zvcll. 

A  northern  New  York  central  station 
has  placed  an  order  with  a  state  manu¬ 
facturer  for  regulators  to  cost  $3(),(KX). 
A  New  Jersey  power  company  has  con¬ 
tracted  with  a  New  York  maker  for  gas 
boosters  and  switchgear  to  an  amount 
of  $40,000.  A  Pennsylvania  manufac¬ 
turer  will  furnish  a  10,000-kw.  turbo¬ 
generator  unit  with  accessories  for  a 
municipal  power  station  in  Iowa.  A 
city  in  Tenne.ssee  has  placed  orders  for 
boilers,  coal-handling  machinery  and 
auxiliary  equipment  for  a  municipal 
power  plant,  following  recent  awards 
for  prime  mover  and  other  electrical  ap¬ 
paratus.  A  central  station  in  Ohio  has 
ordered  a  quantity  of  transformers  from 
a  New  York  manufacturer,  totaling 
$140,000. 

Industrial  account  seems  to  offer 
equal  promise  with  central  station  busi¬ 
ness  according  to  present  trend  of  activ¬ 
ity.  Expansion  programs  by  large  in¬ 
dustrials  are  responsible  for  a  sizable 
volume  of  inquiries  in  the  New  York 
district.  Iron  and  steel  mills  will  ex¬ 
pend  more  than  $75,000.0(M)  for  work  of 
this  kind  during  the  remainder  of  the 
year.  Chemical  plant  expansion  will 
total  more  than  $20,000,000  in  that  same 
period.  A  manufacturer  of  pumping 
machinery  at  New  York  has  placed  an 
order  for  motors  with  a  state  maker, 
costing  $30,000.  A  manufacturer  of 
motors,  blowers  and  kindred  equipment 
for  industrial  installations  reports  busi¬ 
ness  as  very  (|uiet.  with  little  encourage¬ 
ment  in  immediate  outlook.  A  New 
Jersey  manufacturer  of  electrical  in¬ 
struments  says  that  companies  are  pur¬ 
chasing  only  as  may  be  absolutely 
necessary ;  sales  are  considerably  below 
normal  for  this  time  of  year  and  pros¬ 
pects  for  the  next  60  days  show  no 
change  in  this  condition. 

Electric  equipment  account  in  the 
Philadelphia  district  is  on  a  lower  basis 
than  at  any  time  since  the  first  of  the 
year.  Orders  are  light  and  inquiries 
show  a  tendency  to  mark  time  for  an 
indefinite  period.  Metal  plants  are 
among  the  best  prospects  in  the  indus¬ 


trial  field ;  motors  and  controls  are  in 
fair  demand  in  that  quarter.  Textile 
business  is  dull.  Export  demand,  while 
spotty,  is  recording  some  sizable  busi¬ 
ness.  A  manufacturer  of  electric  cranes 
in  New  York  has  secured  an  order  for 
ten  units  for  installation  in  Chile. 

CONSTRUCTION  PROJECTS 
Continental  Can  Company,  New  York, 
plans  plant  at  Camden,  N.  J.,  to  cost  about 
$1,000,000.  General  Electric  Company, 
Schenectady,  N.  Y.,  plans  factory  and  dis¬ 
tributing  plant  at  Minneapolis,  Minn.,  to 
cost  about  $450.(K)0.  Board  of  FZducation, 
New  York,  will  receive  bids  on  general 
contract  until  July  8  for  Brooklyn  Techni¬ 
cal  High  School  to  cost  $5,()00,()00.  Shell 
Eastern  Petroleum  Products,  Inc.,  New 
York,  plans  pow'er  plant  at  oil  works  at 
Sewaren,  N.  j.  Trenton,  N.  J.,  plans  elec¬ 
trification  of  municipal  pumping  station. 
RCA-V'ictor  Company,  Camden,  N.  J.,  is 
carrying  out  exi)ansion  program  at  radio 
equipment  and  talking  machine  plants  to 
cost  over  $300,000.  Pittsburgh  Plate  Glass 
Company,  Pittsburgh,  Pa.,  has  plans  for 
a  factory  at  Milwaukee,  Wis.,  to  cost 
$1,000,006.  General  Purchasing  (Officer, 
Panama  Canal,  Washington.  D.  C..  will 
receive  bids  until  July  14  for  Diesel  en¬ 
gines  (Panama  Schedule  2566.) 


NEW  ENGLAND 

— Business  conditions  are  spotty 
in  Nezv  England.  General  sched¬ 
uled  materials  arc  moz'ing  zoell. 
Small  lot  orders  for  industrial 
equipment  and  central  station  sup¬ 
plies  are  encouraging. 

Motor  orders  exceeding  $30,000  have 
been  received.  Central  station  equip¬ 
ment  orders  include  several  interesting 
insulator  sales  totaling  over  $5,0(X)  and 
new  substation  equipment  of  approxi¬ 
mately  $12,000.  Pole  line  material, 
crossarms  and  wire  shipments  are  steaclv 
and  in  good  volume  and  to  date  are 
ahead  of  last  year.  Electric  specialties 
are  demanding  attention.  Floodlighting 
units  amounting  to  more  than  $3,000 
were  recently  sold  by  one  company  for 
playground  and  landing  field.  Illumina¬ 
tion  electrical  recording  meters  for  con¬ 
trol  of  industrial  operations  show  steady 
sales  in  this  district. 

Electric  clock  sales  are  reported  to  he 
more  than  double  the  volume  for  last 
year,  according  to  one  manufacturer. 
Less  demand  for  electric  heating  fur¬ 
naces  is  reported,  though  manufacturers 
are  receiving  inijuiries  for  future  in¬ 
stallations.  Merchandising  continues  to 
show  an  encouraging  trend  and  little 
let-down  in  sales  is  reported. 

CONSTRUCTION  TROJECTS 

Springfield,  Mass.,  has  plans  for  a  mu¬ 
nicipal  repair  and  equipment  plant  to  cost 
$100,000.  Holyoke,  Mass.,  contemplates  a 
vocational  training  school  to  cost  $125,(X)0. 
United  Illuminating  Company,  New  Haven, 
Conn.,  has  filed  plans  for  an  addition  to 
power  i)lant  at  Bridgeport,  Conn.,  to  cost 
$300,000. 
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New  Equipment  Available 


Rheostats  Regulate 
Speed  of  Shunt  Motors 

Three  direct-current  speed-rec.u- 
KATixc  rheostats  for  starting  and  regu¬ 
lating  the  speed  of  shunt  or  compound- 
wound.  direct-current  motors  in  non¬ 
reversing  service  have  been  announced 
hy  the  VVestinghouse  Electric  &  Manu- 


rims  than  were  heretofore  considered 
practical  in  aerial  cable  service. 

Type  PA175E  clamp  is  suitable  for 
supporting  lighter  cable  weighing  from 
S  to  12  lb.  per  foot.  PA  192  is  an  im¬ 
proved  design  for  6  to  8-lb.  construc¬ 
tion.  Both  of  the  latter  clamps  embody 
the  desirable  features  of  the  heavier 
one  and,  it  is  claimed,  offer  improve¬ 
ments  over  previous  designs. 


facturing  Company.  Class  7350  is  for 
a  50  per  cent  speed  reduction  through 
armature  control  and  25  per  cent  in¬ 
crease  by  field  control.  Class  7310  is 
for  a  50  per  cent  speed  reduction 
through  armature  control,  and  class 
7210  is  for  use  where  an  increase  up  to 
four  times  full  speed  through  field  con¬ 
trol  is  desirable. 

With  all  these  types  of  rheostats  the 
motor  is  started  by  moving  the  rheostat 
handle  to  the  right.  The  contact  arm  is 
provided  with  a  spring,  which  returns  to 
the  “off”  position  in  case  of  voltage  fail¬ 
ure.  This  affords  low-volt.Tge  protection 
and  eliminates  the  possibility  of  the 
motor  starting  without  all  of  the  resis¬ 
tors  in  the  circuit. 


T 

Cable  Suspension  Clamps 
Permit  Heavier  Lines 

For  attaching  supporting  messen¬ 
gers  to  wood  poles  where  lead-covered 
cables  weighing  12  lb.  or  more  to  the 
foot  are  used  in  transmission  and  dis¬ 
tribution  circuits  the  Malleable  Iron 
Fittings  Company,  Pranford,  Conn., 
offers  several  heavy-duty  clamps  which 
are  new  developments  in  its  line. 

The  new  type  PA170C  assembly  is 
designed  for  heavy  duty  to  support  mes¬ 
sengers  for  either  straight  runs  or 
turns,  permitting  heavier  aerial  cable 


V 

.\  We.xtiierproof  Switch  House, 
as  part  of  its  line  of  outdoor  station 
equipment,  is  announced  by  the  General 
l-'lectric  Company.  The  construction 
of  the  house  and  the  arrangement  of 
the  panel  and  devices  afford  maximum 
rigidity  and  accessibility  of  all  live 
parts.  These  switch  houses  are  avail¬ 
able  for  manual  or  automatic  operation 
on  three-phase,  three-  or  four-wire  cir¬ 
cuits  of  2,300  to  15.000  volts,  5  to 
1.200  amp. 

V 

I 

Magnetic  Contactors 
for  Heavy  Duty  Service 

Two  NEW  MAGNETIC  CONTACTORS  for 
heavy-duty  a.c.  service  which  are  rated 
for  maximum  capacities  of  300  and  600 
amp.  are  announced  by  Cutler-Ham¬ 
mer,  Inc.  Features  of  these  new  con¬ 
tactors  make  them  generally  applicable 


to  all  heavy-duty  requirements.  They 
are  arranged  for  either  two-  or  three- 
wire  control,  have  continuous  duty 
operating  coils,  highly  efficient  magnet 
structure  and  exceptionally  heavy,  butt 
type,  solid  copper  contacts.  An  air 
cushion  absorbs  the  shock  of  the  magnet 
on  closing. 


220-Kv.  Disconnect  Sv/itch 
with  Balanced  Blade 

A  NEW  STYLE  OF  220-kv.,  liigh-pressure 
contact  disconnecting  switch  with  a  self- 
contained  blade-balancing  mechanism  of 
non-ferrous  parts  and  also  self-cleaning 
contacts  has  been  announced  by  he 
Railway  &  Industrial  Engineering  Com¬ 


pany,  Greensburg,  Pa.  This  type 
switch  has  recently  been  installed  in 
Canada,  California  and  Xew  Jersey  by 
its  manufacturers. 


T 

Material  Insulates 
Vibration  and  Sound 

.\  RESILIENT,  RURBERLIKE  MAIERIAL 
held  between*  coarsel)’*  woven  jute  cloth 
or  burlap  is  being  offered  for  vibration 
insulation  purpo.ses  by  the  International 
Products  Corporation,  Milwaukee,  Wis., 
under  the  trade  name  “Keldur,”  It 
tends  to  deaden  noise  and  check  vibra¬ 
tion.  but  is  not  subjtxrt  to  deterioration 
in  the  presence  of  oil  and  will  not 
harden,  according  to  the  manufacturer. 
It  possesses  durability  against  mechan¬ 
ical  and  chemical  disturbances  and  will 
retain  its  elasticity  almost  indefinitely. 
The  initial  compression  varies  between 
1  and  6  per  cent. 

The  material  can  be  used  for  either 
light  or  heavy  equipment  mountings, 
such  as  drop  hammers,  for  motors  and 
generators,  presses,  transmission  e<iuip- 
ment,  prime  movers  and  all  kinds  of 
machinery  where  noi-se  and  vibration 
are  to  be  held  at  a  minimum.  In  certain 
applications,  like  electrically  driven 
household  refrigerators,  “Keldur”  is 
used  for  soundproofing  purposes.  It 
can  also  be  used  as  a  soundprooi'mg 
material  for  doors  and  walls  and  as  a 
floor  covering  over  concrete. 
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Directory  of 
Electrical  Associations 


American  Association  op  Engineers. 
S»*cTetary,  M.  E.  Mclver,  8  South  Michigan 
A\e.,  Chicago,  111. 

.\Mia«icAN  Electric  Railway  Associa¬ 
tion.  Ceneral  secretary,  Guy  C.  Hecker, 
2i)2  Madison  Ave.,  New  York  City. 

American  Elexttrochemical  Socibtpt. 
Secretary,  Colin  G.  Fink,  Columbia  Uni¬ 
versity,  New  York  City. 

American  Engineering  Council.  Execu¬ 
tive  secretary,  L..  W.  Wallace,  26  Jackson 
Place,  Washington,  D.  C. 

American  Institute  op  Consulting  En¬ 
gineers,  Inc.  Secretary,  P.  W.  Henry, 
75  West  St.,  New  York  City. 

American  Institute  op  Electrical  En¬ 
gineers.  National  secretary,  F.  L.  Hutchin¬ 
son,  33  West  39th  St.,  New  York  City, 
Hoard  of  directors  meets  bi-monthly.  Sec¬ 
tions  and  branches  meet  monthly  in  the 
principal  electrical  centers  throughout  the 
country.  Three  national  and  several  dls- 
strlct  conventions  held  each  year. 

American  Societtt  for  Testing  Mate¬ 
rials.  Secretary-treasurer,  C.  L.  Warwick, 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Societty  op  Mechanical  En¬ 
gineers.  Secretary,  C.  W.  Rice,  29  West 
39  th  St.,  New  York. 

American  Standards  Association.  Sec¬ 
retary  P.  G.  Agnew,  29  West  39th  St.,  New 
York  City. 

American  Welding  Sooietty.  Secretary, 

M.  M.  Kelly.  29  West  39th  St..  New  York. 

Arizona  Utilities  Association.  Execu¬ 
tive  .secretary,  J.  S.  Arnold,  Central  Ari¬ 
zona  Light  &  Power  Co.,  Phoenix,  Ariz. 

Arkansas  Utilities  Association.  Secre¬ 
tary-treasurer,  R.  I.  Brown,  Arkansas 
Power  &  Light  Co.,  Little  Rock,  Ark. 

Artistic  Lighting  Equipment  Associa¬ 
tion.  Managing  director,  C.  L  Benjamin, 
,  711  Graybar  Bldg.,  420  I^exington  Ave., 
New  York  City, 

Association  of  Edison  Illuminatins 
Companies.  Secretary,  Preston  S.  Millar, 
80th  St.  and  East  End  Ave.,  New  York. 

Association  of  Electraoists  Interna¬ 
tional.  Secretary,  Laurence  W.  Davis,  420 
Lexington  Ave.,  New  York  City,  N.  Y. 

I  Hrect  menihershii)  and  membership  through 
i-hartered  local  chapters  thnuighout  the 
United  States  and  Canada. 

Association  of  Iron  and  Steel  Elec¬ 
trical  Engineers.  Managing  director,  John 
F.  Kelly,  Empire  Bldg.,  Pittsburgh,  Pa. 

Association  of  Railway  Electrical  En¬ 
gineers.  Secretary-trea.surer,  Joseph  A. 
Andreucetti,  Room  411,  C.  &  N.  W.  Termi¬ 
nal  Station,  Chicago,  Ill. 

Canadian  Electrical  Association  (affili¬ 
ated  with  N.E.LA. ).  Secretary,  H.  M. 
Lyster,  407  Power  Bldg.,  Montreal. 

Colorado  Utilities  Association,  Secre¬ 
tary-treasurer,  O.  A.  Weller,  Public  Service 
Co.  of  Colorado,  Denver,  Colo. 

East  Central  Geographic  Division, 

N. E.L.A.  Secretary,  D.  L  Gaskill,  603 
Broadway,  Greenville,  Ohio. 

Eastern  Geographic  Division,  N.B.L.A. 
Secretary-treasurer,  Harold  A.  Buch,  Tele¬ 
graph  Bulldingf  Harrisburg,  Pa.  Managing 
director,  A.  B.  Millar. 

Electric  Association  (The)  (Chicago). 
Manager,  Ralph  S.  Steffens,  20  North 
Wacker-  Drive,  Chicago,  Ill.  * 

Electrical  Association  of  New  York, 
Ls'c.  Secretary,  John  L.  Dwen,  250  Fourth 
Avenue,  New  Yj)rk. 

Electrical  League  of  Colorado,  Man¬ 
ager,  George  Bakewell,  Jr.,  tlas  &  Ele<'trie 
iildg.,  Dtuiver,  Colo. 

Electrical  League  of  Utah.  Executive 
secretary,  R.  E.  Folland,  Newhouse  Hotel, 
Salt  I,Jike  City,  Utah. 


Empire  State  Gas  and  Electric  Asso¬ 
ciation.  Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal,  New  York  City. 

Florida  Engineering  Society.  Secretary, 
W.  W.  Fineren,  Gainesville,  Fla. 

Georgia  Electrical  Association.  Secre¬ 
tary-treasurer,  J.  J.  McDonough,  Georgia 
Power  Co.,  Dublin,  Ga. 

Great  Lakes  Geographic  Division, 
N.E.L.A.  Secretary-treasurer.  T.  C.  Polk, 
20  North  Wacker  Drive,  Chicago. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  George  W.  Schwaner, 
205  Illinois  Mine  Workers'  Bldg.,  Spring- 
field,  Ill. 

Illuminating  Engineering  Societty. 
General  secretary,  E.  H.  Hobble,  29  West 
39th  St.,  New  York  City. 

Illuminating  Glassware  Guild.  Assist¬ 
ant  business  manager,  C.  H.  Ferris,  Steven¬ 
son  Corp.,  19  West  44th  St.,  New  York  City. 

Indiana  Elexttric  Light  Association. 
Secretary,  Vera  Cox,  1548  Consolidated 
Building,  Indianapolis,  Ind. 

Institute  of  Radio  Engineers.  Secre¬ 
tary,  Harold  P.  Westman,  33  West  39th 
St.,  New  Y’’ork  City. 

International  Association  of  Electri¬ 
cal  Inspectors.  Victor  H.  Tousley,  612 
North  Michigan  Ave.,  Chicago.  Eastern, 
Western,  Southwestern,  Northwestern  and 
Southern  Sections. 

International  Association  of  Munici¬ 
pal  EIlbctricians.  Secretary,  H.  N.  Lang, 
P.  O.  Box  1864,  Orlando,  Fla. 

International  Electrotechnical  Com¬ 
mission  (international  body  formed  of  26 
national  electrotechnical  committees).  Gen¬ 
eral  secretary,  C.  le  Malstre,  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

Iowa  Section.  N.E.L.A.  Secretary  and 
treasurer,  H.  E.  Weeks,  Davenport,  Iowa. 

Kansas  Section,  N.E.L.A.  Secretary, 
Mrs.  Lillian  M.  Jacoby,  Kansas  Gas  &  Elec¬ 
tric  Co.,  Wichita,  Kan. 

Kentucky  Association  of  Public  Util¬ 
ities.  Secretary,  E.  F.  Kelley,  Louisville 
Railway  Company,  Louisville,  Ky. 

Maryland  Utilitibs  Association.  Sec¬ 
retary,  D.  E.  Kinnear,  United  Railways  & 
Electric  Co.  of  Baltimore,  803  Court  Square 
Bldg.,  Baltimore,  Md. 

Michigan  Electric  Light  Association. 
Secretary,  Herbert  Silvester,  401  South 
Street,  Ann  Arbor,  Mich. 

Middle  West  Geographic  Division, 
N.EJ.LA.  Secretary  -  treasurer,  Thorne 
Browne,  1527  Sharp  Bldg.,  Lincoln,  Neb. 

Missouri  Association  of  Public  Utili¬ 
ties.  Secretary,  F.  D.  Beardslee,  315 
North  12th  St.,  St.  Louis,  Mo. 

National  Association  of  Railroad  and 
Utilities  Commissioners.  Secretary,  James 
B.  Walker,  270  Madison  Ave.,  New  York. 

National*  Committee  on  the  Relation 
OF  Electricity  to  Agriculture.  Director, 
E.  A.  White,  1120  Garland  Bldg.,  Chicago. 

National  Electric  Light  Association. 
Managing  director,  Paul  S.  Clapp,  420  Lex¬ 
ington  Avenue,  New  York  City. 

National  Electrical  Crbott  Associa¬ 
tion.  Secretary,  Frederic  P.  Vose,  1008 
Marquette  Building,  Chicago,  Ill.  Central, 
New  England,  New  York  and  Middle  and 
Southern  Atlantic  States  Divisions. 

National  Electrical  Manufacturess’ 
Association  (consolidation  of  Associated 
Manufacturers  of  Electrical  Supplies,  Elec¬ 
tric  Power  Club  and  Electrical  Manufac¬ 
turers’  Council),  Managing  director,  A.  W. 
Berresford,  420  Lexington  Ave,,  New  York 
City. 


National  Electrical  WHOLESALias’  As¬ 
sociation.  Managing  director,  E.  Donald 
Tolies,  165  Broadway,  New  York  City. 
Pacific  (joast  Division ;  Secretary,  Albert 
H.  Elliot,  502  Flatiron  Bldg.,  San  Francisco. 

National  Fire  Protection  association 
Chairman  of  electrical  committee,  A.  R 
Small,  109  Leonard  St.,  New  York  (jlty. 

National  Safety  Council.  Managing 
director  and  secretary,  W.  H.  Cameron, 
Civic  Opera  Building,  20  North  Wackei 
Drive,  Chicago,  111. 

Nebraska  Sexttion,  N.E.LA.  Secretary- 
treasurer,  Thorne  Browne,  1527  Sharp 
Building,  Lincoln,  Neb. 

Neiw  England  Geographic  Division, 
N.E.LA.  Secretary,  Miss  O.  A.  Burslel, 
Statler  Building,  20  Providence  St.,  Bos¬ 
ton,  Mass. 

New  Mescico  Utilities  Association. 
Secretary-treasurer,  Bernard  L.  Wiles, 
Albuquerque,  N.  M. 

New  York  Electrical  Society.  Secre¬ 
tary,  Frederic  M.  Delano,  29  West  39th  St., 
New  York  City. 

North  Central  Electric  Association 
(Geographic  Division  N.E.L.A.).  Secretary - 
manager,  J.  W.  Lapham,  803  Plymouth 
Bldg.,  Minneapolis,  Minn. 

Northwest  Electric  Light  and  Power 
Association  (Geographic  Division  N.E.LA.) . 
Secretary,  Berkeley  Snow,  1206  Spalding 
Building,  Portland,  Ore. 

Oklahoma  Utilities  Association.  Man¬ 
ager,  E.  F.  McKay,  1020  Petroleum  Build¬ 
ing,  Oklahoma  City,  Okla. 

Pacific  Coast  Elex^trical  Association 
(Geographic  Division  N.E.LA.).  Secretary 
Samuel  H.  Taylor,  Suite  729-730,  447  Sutter 
St.,  San  Francisco.  Cal. 

Pennsylvania  Electric  Association. 
Managing  director,  A.  B.  Millar ;  secretary- 
treasurer,  Harold  A.  Buch,  Telegraph  Bldg., 
Harrisburg,  Pa. 

I^blic  Utilities  Association  of  Vir¬ 
ginia.  President,  C.  B.  Short,  Roanoke  Rail¬ 
way  &  Electric  Co.,  Roanoke,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  A.  Bliss  McCrum,  P.O. 
box  1483,  Charleston,  W,  Va. 

Rooky  Mountain  Geographic  Division. 
N.E.L.A.  Secretary,  O.  A.  Weller,  Public 
Service  Co.  of  Colorado,  Denver,  Col. 

Societty  for  Elejcttucal  Devejlopment, 
Inc..  Acting  President,  Charles  L.  Edgar; 
chairman  executive  committee.  C.  L.  Edgar  ; 
.secretary-treasurer,  J.  Smieton,  Jr.,  420 
Lexington  Ave.,  New  York.  Annual  meet¬ 
ing  second  Friday  in  September ;  directors' 
meetings  second  Friday  in  March,  June, 
September  and  December ;  executive  com¬ 
mittee  meetings  every  thirty  days. 

Society  for  the  Promotion  of  Engi- 
NEEJRiNG  Education.  Secretary,  Prof.  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts¬ 
burgh,  Pa. 

Society  of  Industrial  Engineers.  Sec¬ 
retary,  Geo.  C.  Dent,  205  West  Wacker 
Drive,  Chicago,  111. 

Southeastern  Geographic  Division, 
N.E.L.A.  Executive  secretary,  C.  M. 
Kilian,  508-9  Haas-Howell  Bldg.,  Atlanta, 
Ga. 

Southwestejrn  Gexigraphic  Division, 
N.E.L.A.  Secretary,  S.  J.  Ballinger,  San 
Antonio  Public  Service  Company,  San  An¬ 
tonio,  Tex. 

SOUTHWESTEaiN  PUBLIC  SESIVICE  ASSOCIA¬ 
TION.  Secretary,  E.  N.  Willis,  University 
Club,  Dallas,  Tex. 

Vermont  Electrical  Association.  Sec¬ 
retary-treasurer,  C.  M.  Jennings,  Green 
Mountain  Power  Corp.,  102  S.  W^lnooski 
Ave.,  Burlington,  Vt. 

Western  Society  of  Engineers  Director 
and  secretary,  E.  S.  Nethercut,  205  West 
Wacker  Drive,  Chicago,  Ill. 

Wisconsin  State  Association  of  Elec¬ 
trical  Contractors  and  Dealers.  Secre¬ 
tary,  E.  H.  Herzberg,  1604  Wells  St.,  Mil¬ 
waukee,  Wis. 

Wisconsin  Utilities  Association.  Ex 
ecutive  secretary,  John  N.  Cadby,  105 
Wells  St.,  Milwaukee,  Wis. 

Wyoming  Utilities  Association.  Secre¬ 
tary.  Frank  Prnct,  Mountain  States  Tele¬ 
phone  &  Telegraph  Co.,  Casper,  Wyo. 
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